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Poet -War  Frequencies — Prior  to 
«  outbreak  of  the  war  the  FCC  al- 
cated  frequencies  to  specific  serv¬ 
es  only  between  10  kc  and  300,000 
Now,  as  a  result  of  wartime  de- 
flopments,  practical  application  of 
^uencies  above  300,000  kc  is  re- 
•iving  intensive  study  and  the 
ommission  is,  in  fact  looking 
usely  into  the  subject  of  frequencies 
uch  higher  than  300  Me. 

It  is  recognized  that  whatever 
ittern  for  frequency  allocation  is 
>t  for  the  immediate  post-war  per- 
d  may  well  govern  for  many  years 
I  come.  It  is  also  recognized  that 
hen  the  war  with  Germany  ends, 
anufacturers  will  gradually  start 
vilian  goods  production,  and  FCC 
58ires  to  have  a  suitable  control 
Ian  ready.  If,  for  example,  televi- 
on  bands  are  to  be  changed,  such 
langes  should  obviously  be  accom- 
lished  before  production  of  new 
juipment  begins. 

At  present,  18  channels  totaling 
(18,000  kc  have  been  assigned  to  tele- 
ision.  FCC  Chief  Engineer  E.  K. 
ett  stated  recently  to  an  editor  of 
Electronics  that  he  was  not  per- 
jnally  satisfied  that  18  channels 
as  adequate  for  a  nation-wide  com- 
ftitive  system  of  television  broad- 
isting.  He  also  expressed  some 
)ubt  as  to  whether  a  television  chan- 
el  under  standards  should  be  only 
DOO  kc  wide,  particularly  if  FM  is 
)  be  used  for  video  transmission  as 
ell  as  for  the  sound  track. 

There  has  been  a  question  of 
heiher  or  not  to  keep  FM  on  its 
resent  bands.  FCC  field  offices  are 
ow  making  continuous  recordings  of 
.M  stations  to  provide  data  concern- 
ig  long  distance  interference,  inter- 
en  ice  from  the  E  layer  and  spor- 
dic  bursts  from  the  ionosphere. 
Ion  e  engineers  feel  that  FM  should 
0  higher  in  frequency. 

Some  ultrahigh  bands  will  be  neces- 
ai  after  the  war  for  new  services 
I'  :,  as  anti-collision  devices,  and 


I 

must  be  relatively  free  from  inter¬ 
ference.  Every  commercial  airplane 
may  carry  such  a  device.  Because  of 
the  importance  of  them  from  the 
safety  standpoint,  FCC  has  asked  the 
CAA  and  CAB  to  review  the  require¬ 
ments  of  aviation  after  the  war. 

After  a  domestic  pattern  for  post¬ 
war  allocations  has  been  worked  out, 
it  will  be  necessary  to  arrive  at  some 
sort  of  international  agreement.  For 
instance,  it  is  altogether  possible  that 
this  country  might  use  a  certain 
band  for  anti-collision  work  and  an¬ 
other  country  might  use  it  for  tele¬ 
vision.  It  will  also  be  necessary  to 
take  into  consideration  that  impor¬ 
tant  developments  may  be  held  in 
secrecy  by  the  services  even  after  the 
war  and  may  require  frequencies. 

Whatever  changes  may  be  advis¬ 
able,  FCC  officials  have  indicated  that 
Standard  Broadcasting  and  Inter¬ 
national  Broadcasting  frequency  al¬ 
locations  will  remain  "as  is”  after 
the  war. 

Circulating  Component  Inventor¬ 
ies — In  the  works  in  Washington  is 
a  program  of  specific  aids  designed 
to  make  it  easier  for  the  electronic 
field  to  meet  current  equipment  de¬ 
mands  and  the  greatly  expanded  pro¬ 
duction  schedule  for  1944.  This  pro¬ 
gram  is  directed  at  the  bottleneck  of 
components,  which  is  considered  an 
even  greater  factor  in  production 
lags  than  all  the  other  factors,  not 
excluding  manpower  shortages  and 
changing  military  requirements. 

Two  major  operational  changes 
are  contemplated.  First,  there  will 
be  a  report  to  WPB’s  Radio  Division 
of  all  existing  inventories  of  com¬ 
ponents  and  then  a  circulation  of  the 
needed  components  among  manufac¬ 
turers  with  WPB  guaranteeing 
reig^tutions  and  underwriting  costa 
of  circulation.  Second,  there  will  be 
brought  about  a  much  closer  liaison 
and  working  relationship  between 
ANEPA  —  Army-Navy  Electronics 
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Production  Agency — and  WPB. 

Under  the  circulation  of  inventory 
plan,  Sidney  K.  Wolfe,  Assistant  Di¬ 
rector  for  Production  of  the  Radio 
Division  of  WPB,  will  get  a  complete 
report  of  inventories  from  prime  con¬ 
tractors  and  set  it  up  under  two  parts 
— dead  inventory  and  live  inventory. 
Generally  speaking,  in  the  dead  in¬ 
ventory  will  be  components  made  for 
equipment  no  longer  produced ;  in  the 
live  inventory  will  be  components  go¬ 
ing  into  current  equipment. 

The  agencies  operating  through 
ANEPA  have  heretofore  thought 
largely  in  terms  of  completed  units 
of  equipment  rather  than  in  terms 
of  components.  As  a  result,  it  was 
oftentimes  only  after  a  serious  lag 
in  schedule  fulfilment  had  developed 
that  the  cause  was  brought  to  the 
attention  of  WPB’s  Radio  Division 
officials.  The  various  formalities,  in¬ 
cluding  directives,  priorities,  etc., 
consumed  more  time  and  extended 
the  lag.  Under  the  new  plan,  22 
members  of  ANEPA  will  be  trans¬ 
ferred  from  the  War  Department  to 
the  WPB  Radio  headquarters,  where 
they  will  work  with  the  Radio  Divi¬ 
sion  for  the  primary  purpose  of  an¬ 
ticipating  demands  for  components 
and  making  timely  provision  for  ma¬ 
terials  and  manufacturing. 


New'  Army  Network — Domestic 
wire  communications  of  the  Army 
are  being  consolidated  into  a  single 
system.  The  new  system,  known  as 
Army  Command  and  Administrative 
Network,  Army  Service  Forces,  is  be¬ 
ing  set  up  under  the  supervision  of 
Brig.  Gen.  Frank  E.  Stoner,  Army 
Communications  Service  of  the  Sig¬ 
nal  Corps.  When  completed  there 
will  be  25  message  centers  in  opera¬ 
tion,  including  Army  Service  Com¬ 
mands,  and  15  or  more  additional 
points  close  to  important  military  in¬ 
stallations. 

Radio  circuits  for  overseas  com¬ 
munications  will  be  continued.  Cer¬ 
tain  communication  systems  of  Army 
branches  which  require  specialized 
traffic  handling,  such  as  Army  Air 
Forces,  will  also  be  continued,  but  it 
is  planned  to  connect  the  new  net¬ 
work  with  specialized  nets  of  these 
other  branches  so  that  traffic  can  be 
transferred.  Trunk  circuits  will  con¬ 
nect  various  message  centers  and 
specialized  relay  equipment  will  be 
installed  to  speed  operations. — G.T.M. 


91 


that  t 
receiv 
Tht 
out  a 
these 
the  e 
chant 
war  i 
vast 
Asial 
sky  a 
quan 
Of 
mam 
in  pi 
comi 
get  t 
comi 
vast 
T1 
tioni 
are 
of  ( 

►  IG 

to  d 

acc4 

clos 

kno 

rati 

Thi 

of 

do 

f 

trii 

for 

ent 


December  1943  —  ELECTRON!* 


AppUeation  data  for 
jrour  engineering  and 
design  departments. 


Service  from  stock. 


k  copy  of  theMaliiiryl 
atalog  for  ready  rrf. 
renee.  I 


^  e  could  cite  dozens  of  experiences  like  that — need  for  a  small  quantity 
of  essential  parts,  lack  of  which  would  cause  disastrous  delay.  Many 
anti-sabotage  devices  employ  Mallory  Precision  Electronic  Products  .  .  . 
from  simple  burglar  alarms  that  announce  intruders  as  they  break  into 
an  invisible  light  ray,  up  to  apparatus  powerful  enough  to  guard  2000 
feet  cf  industrial  fence  at  a  crack. 


If  you  require  switches,  rectifiers,  jacks  and  plugs,  resistors,  dial  light 
assemblies  or  any  of  dozens  of  electronic  parts  .  .  .  for  replacement  in 
plant  apparatus,  laboratory  and  testing  appliances,  or  for  use  in  pre- 
production  samples  of  war  devices,  call  your  Mallory  distributor  for 
help.  You  will  find  him  a  useful  aid.  Write  us  directly  if  you  do  not 
know  his  name — we  will  tell  you  promptly. 


He  is  doing  a  good  job — especially  on  small  orders  (proper  allocations, 
of  course)  for  parts  needed  in  jig  time.  Like  as  not,  he  can  provide  the 
right  part  out  of  stock,  when  a  call  to  the  factory  might  mean  intermi¬ 
nable  delay. 

Such  was  the  experience  of  the  American  Association  of  Railroads  when 
installing  an  anti-sabotage  alarm  for  a  bridge  in  the  southwestern 
desert.  Suddenly  the  need  developed  for  a  number  of  Mallory  rectifiers 
. . .  needed  quickly,  too.  Where  to  turn  ?  Somebody  thought  of  the  local 
Mallory  distributor.  He  furnished  them  on  the  spot — out  of  stock. 


P.R.  MALLORY  &  CO.,  Inc. 


INDIANAPOLIS,  INDIANA. Cobfo  Addre»-PEiMAi 


on  Essential  Eleetronie  Parts 
Try  the  Mallory  Distributor 
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CROSS 

TALK 

^WAR  .  .  .  Despite  pessimistic  statements  from 
some  men  high  in  authority  that  the  war  will  last 
much  longer,  there  is  much  speculation  and  some 
betting  that  it  may  end  sooner  than  we  now  think. 
The  dope,  according  to  some  experts,  is  that  Germany 
will  fold  up  in  Spring  or  Summer  of  1944 — not  licked 
by  force  of  arms  but  convinced  beyond  any  doubt 
that  the  longer  she  fights,  the  poorer  the  settlement 
received  at  the  peace  table. 

These  dopesters  agree  that  Japan  will  be  knocked 
out  a  year  later.  No  matter  how  correct  or  otherwise 
these  seers  are  it  seems  certain  that  the  approach  of 
the  end  of  the  war  with  Germany  will  see  a  major 
change  in  the  fighting  equipment  required.  European 
war  is  land-army  war  and  the  equipment  needed  is 
vast  quantities  of  planes,  guns  and  land  vehicles. 
Asiatic  war  seems  bound  to  be  more  of  a  war  in  the 
sky  and  at  sea  and  the  equipment  required  will  be  vast 
quantities  of  planes,  and  ocean-going  vehicles. 

Of  course,  both  wars  will  continue  to  require  the 
manufacture  of  signal  and  other  electronic  apparatus 
in  prodigious  quantities.  If  the  war  ends  in  Europe, 
communications  apparatus  will  still  be  necessary  to 
get  things  going  again.  As  the  war  continues  in  Asia, 
conununicalion  and  control  apparatus  to  cover  the 
vast  Pacific  void  will  be  necessary. 

Thus  it  seems  unlikely  that  large-scale  cancella¬ 
tions  of  contracts  for  aircraft  or  electronic  apparatus 
are  anywhere  in  sight  as  yet,  for  these  two  types 
of  equipment  are  indissolubly  connected  together. 

►  IGNORANCE  ...  A  survey  recently  conducted 
to  determine  the  chief  pre-war  reasons  for  the  slow 
acceptance  by  industry  of  electronic  principles  dis¬ 
closed  a  remarkable  unanimity  of  opinion.  *‘Lack  of 
knowledge”  of  the  possibilities  of  electronic  appa¬ 
ratus  was  rated  as  the  Number  1  stumbling  block. 
This  was  stated  in  several  ways;  thus,  “Ignorance 
of  the  practical  applications,”  or  “industrial  men 
do  not  realize  the  possibilities.” 

Thus  it  is  especially  fortunate  that  in  many  indus¬ 
trial  companies,  courses  in  electronics  are  now  being 
formed  to  educate  plant  superintendents,  electrical 
engineers,  and  production  men  in  the  elements  of 


tube  equipment.  The  magnitude  of  the  education  job 
that  must  be  done  can  be  realized  from  the  fact 
that  an  electron  tube  to  the  average  power  electrical 
engineer  is  a  definite  open  circuit.  He  knows  that 
something  happens  between  cathode  and  anode 
across  the  evacuated  space,  but  it  does  not  seem 
quite  proper  to  depend  upon  it. 

►  EDUCATION  . .  .  End  of  the  war  will  undoubtedly 
see  some  change  in  our  educational  system,  just  as 
the  termination  of  the  last  conflict  reacted  upon  our 
colleges  and  high  schools.  For  example,  Latin  has 
never  been  the  subject  it  was  prior  to  the  last  war. 
Teachers  went  away;  Latin  had  to  be  simplified  so 
new  teachers  could  instruct  students  in  the  subject — 
and  present-day  Latin  courses  and  books  still  show 
the  results. 

Already  courses  are  being  prepared  for  the  de¬ 
mobilization  days.  Men  who  have  the  requisite  edu¬ 
cational  background  or  the  ability  to  learn  will  be 
given  opportunity  to  complete  work  for  degrees. 
Already  educators,  borrowed  by  the  armed  services 
for  educational  programs  during  the  war,  are  learn¬ 
ing  the  joys  of  teaching  men  selected  according  to 
their  ability  to  learn. 

Who  knows  but  that  those  who  return  to  college 
will  find  classes  no  longer  heavily  charged  with 
rich  but  dumb  youngsters  whose  social  or  economic 
standing  overshadows  their  educational  interests  or 
possibilities. 

►  VECTORS  .  .  .  Many  a  radio  man  having  pooh- 
poohed  vector  analysis  all  of  his  life  is  now  convinced 
that  he  must  learn  something  about  it  or  be  out  of 
the  swim  after  the  war.  It  is  certain  that  the  most 
casual  reading  of  any  of  the  modem  books  dealing 
with  radiation  or  wave  guides  will  abruptly  change 
these  engineers’  opinions  as  to  the  value  of  this 
powerful  mathematical  tool. 

It  is  with  considerable  pleasure,  therefore,  that 
Electronics  finds  that  it  now  knows  what  a  vector  is. 
A  vector  is  the  technical  name  for  “those  species  of 
mosquitos  which  transmit  the  germs  of  malaria  from 
human  carriers  to  infect  other  humans.” 


For  some  time  it  has  been  appar¬ 
ent  that  two  large  groups  of  en¬ 
gineers  (communications  and  indus¬ 
trial  control)  using  electron  tube  ap¬ 
paratus  were  tending  to  perpetuate  a 
situation  now  existent  regarding  the 
different  symbolic  language  they  em¬ 
ploy  to  represent  certain  important 
identical  pieces  of  apparatus. 

This  situation  has  been  com¬ 
mented  upon  several  times  in  Elec¬ 
tronics  and  considerable  correspon¬ 
dence  has  resulted  between  the 
editors  and  engineers  familiar  with 
attempts  to  standardize  symbols. 

The  results  of  much  effort  on  the 
part  of  ASA  committees  represent¬ 
ing  communications  and  power 
groups  have  been  published  in  ASA 
bulletins  Z-32.5  and  Z-32.3.  These 
publications  indicate  that  agreement 
on  all  but  four  important  symbols  is 
now  possible,  but  that  agreement  on 
these  four  has  not  yet  been  attained. 

Unfortunately,  the  four  symbols 
referred  to  must  be  employed  in  prac¬ 
tically  every  circuit  diagram  since 
they  represent  components  used  in 
all  electronic  circuits. 

The  “trouble-makers”  at  present 
are  symbols  for  resistors,  capacitors, 
contactors  and  inductors. 

QHestienf,  And  Answers 

Certain  points  which  have  come  up 
in  correspondence  with  the  editors 
on  this  subject  will  be  reviewed,  in 
the  hope  that  power  and  communica¬ 
tions  engineers  will  see  that  now  is 

94 


NOW 


Is  The  Time  To 


St 


A  lot  of  things  make  it  difficult  to  standardize  on  one  set  of 
electronic  equipment  component  parts  symbols  for  the  com 
munications,  power  and  control  fields,  but  the  old  demo¬ 
cratic  principle  of  “most  good  for  the  most  people”  would 
be  well  served  by  such  standardization.  It  will  never  he 
easier  to  accomplish  than  today 


the  time  in  which  our  symbolic  lan¬ 
guage  should  be  standardized,  if  such 
is  ever  going  to  be  possible.  These 
points  are  as  follows: 

1.  There  is  some  feeling  that 
Electronics  is  “over-emphasizing 
the  importance  of  entirely  reconcil¬ 
ing  the  power,  control  and  measure¬ 
ment  symbols  with  the  communica¬ 
tion  symbols,  inasmuch  as  there  is 
only  a  limited  amount  of  overlapping 
between  these  two  fields  of  endeavor. 
Examples  of  this  overlap  might  be 
the  limited  field  where  carrier  on 
power  lines  enters  into  high-tension 
power  line  development,  and  also,  to 
a  limited  extent,  where  power  control 
in  airplanes  may  concern  the  same 
people  who  build  or  use  the  communi¬ 
cations  equipment  in  these  air¬ 
planes.” 

There  is  no  doubt  that  the  overlap 
between  the  two  fields  has  so  far  been 
slight;  but  this  overlap  is  now  in¬ 
creasing  at  an  extremely  rapid  rate. 
For  example,  a  whole  book  has  just 
been  published  which  treats  of  elec¬ 
tronic  control  circuits  for  welding. 
This  book  uses  power  symbols.  One 
of  the  most  active  of  all  industrial- 
electronic  fields  has  been  welding 
control.  The  next  big  phase  of  de¬ 
velopment  is  already  well  started — 
the  control  of  d-c  motors  operated 
on  a-c  lines.  Both  of  these  fields  use 
electron  tubes  very  widely,  and  nat¬ 
urally  employ  symbols  for  the  four 
components  on  which  there  is  as  yet 
no  agreed  representation. 


Since  the  present  overlap  is  still 
small  but  is  growing  rapidly,  now 
would  be  the  ideal  time  for  the  com 
munications  and  the  power  people  to 
get  together  and  to  agree  upon  a 
single  set  of  symbols. 

2.  “There  is  a  background  of  ^0  to 
50  years  of  usage  in  both  communi¬ 
cations  and  power  fields,  where  little 
effect  of  the  non-standardization  of 
conventions  has  been  felt.” 

There  are  good  reasons  why  power, 
measurement  and  control  people  have 
developed  four  symbols  which  differ 
from  those  developed  by  communica¬ 
tions  people.  There  are  perfectly  na¬ 
tural  reasons  why  each  group  should 
prefer  not  to  change  its  long-estab¬ 
lished  conventions  in  favor  of  ne;v 
conventions,  whether  these  happen  to 
be  the  representations  employed  by 
the  other  group  or  totally  new  sym¬ 
bols. 

This  fact  notwithstanding,  differ¬ 
ent  symbols  are  not  in  the  commori 
interest,  thinking  of  the  industry  as 
a  whole,  and  something  should  bt 
done  about  the  situation  now. 

3.  It  is  felt  by  some  who  have  beer^ 
working  on  the  ASA  committees  that 
the  present  standards  are  “the  best 
that  can  be  evolved  at  the  present 
time.” 

This  may  be  so;  but  it  is  also  true! 
that  it  will  never  be  any  easier  to 
evolve  a  uniform  system.  Every  year 
that  goes  by  will  see  greater  diffi 
culty,  in  fact. 
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Standardize  SYMBOLS 


At  the  moment,  there  is  much  in-  vergence  will  be  still  further  solidi- 
terest  throughout  industry  in  the  tied  if  something  is  not  done  about  it 
general  subject  of  electronics.  It 


now. 

certain  that  the  war  has  brought  4. 

agreement  on  a  uniform  set  of  graph-  program  of  standardization.  The 
ical  symbols  is  the  cost  of  making  work  accomplished  by  the  men  who 
changes  in  drawings  and  records."  serve  on  standardization  committees 
Electronics  does  not  believe  that  is  seldom  appreciated  by  the  indus- 
the  many  thousands  of  drawings  al-  try  which  benefits  from  this  work, 
ready  in  existence  need  be  changed  There  is  no  labor  less  inspiring 
to  conform  to  a  new  set  of  standards,  than  service  of  this  kind,  never  spec- 
Certainly  the  cost  of  such  revision  tacular,  always  representing  time 
would  be  terrific  and  not  worth  it.  taken  from  the  worker’s  busy  days 
But  if  an  agreement  could  be  reached  and  nights.  Certainly,  in  any  indus-' 
on  future  drawings,  ultimately  all  try  nothing  is  more  to  be  commended 
new  drawings  would  conform  to  mod-  than  the  steady  grind  put  in  by  its 
ern  symbolic  practice.  standardizing  zealots. 

Thus  the  future  situation  would  But  time  moves  on;  and  each  day 
be  cleared  up  by  action  now.  will  only  add  to  ultimate  confusion. 

*  5.  "Standardization  is  a  slow  Certainly  the  most  economical  time 
process  and  while  we  %oiU  undoubtedly  to  get  together  on  the  four  common 
ill  be  taught  by  industrial  control  get  further  along  tovmrd  a  uniform  s}rmbols  causing  the  most  trouble  is 
ngineers  and  in  these  classes  it  is  set  of  symbols,  it  urill  take  a  long  now.  Later,  if  standardization  is  not 


'deterrent 


much  greater  use  of  electronic  cir¬ 
cuits  into  industrial  consciousness 
and  in  actual  use.  This  interest  in  in¬ 
dustrial  (non-communication)  elec¬ 
tronics  is,  at  present,  crystallizing  in 
the  form  of  company  classes  in  elec¬ 
tronics  for  engineers  of  all  kinds  so 
that  they  will  be  able  to  apply  elec- 


now 


tttnt- 

littU 


ower, 

have 

differ 

inica- 


SiiggcttioRS  Arc  WrIcori* 

Other  comments  of  interest  and 
value  from  the  heavy  correspondence 
on  this  vital  matter  will  be  covered  in 
future  issues  of  Electronics — but 
at  the  moment  its  editors  hope  that 
their  belief  that  the  time  to  effect 
standardization  is  now  will  be  shared 
by  both  power  and  communications 
engineers. 

Electronics  would  be  most  happy 
to  have  several  sets  of  proposed  sym¬ 
bols  to  present  to  an  early  meeting  of 
the  ASA  committees — and  of  course 
the  committees  themselves  would  be 
happy  to  receive  any  such  sugges¬ 
tions  sent  directly  to  them  via  the 
American  Standards  Association,  33 
West  39th  Street,  New  York. — K.H. 
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rnTTi' 


e  beet 
s  that 
e  best 
resen- 


ECTRONICS  —  December  1943 


NAME 

POWER 

COMMUNICATIONS 

Coni-acfor 

Open 
^  Closed 

lOpen 

_ h  Closed 

Res  isi'or 

-(=>- 

- 

Inductor  ! 

Air  core 

Iron  core 

CZc 

Ca  pacitor 

II 

—1 

11 

ers 


:kly 

ong 

in- 

rsi- 

;ion 

igh 

of 

(ted 

lOV- 

, 

;ing 

‘ore 

i  as 
eep, 
,s  a 
ling 
me- 
lere 
Not 
wer 
es- 
ting 
all 
med 

por¬ 

tiere 

ICS 


JEEP 


n  the 


FRANK  E.  BUTLER 
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j  (1)  There  existed  no  satisfactory 
available  holse  measnring  in¬ 
struments  for  determining 
the  effectiveness  of  suppres¬ 
sion  equipment,  so  suitable  ^ 
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Typical  test  cages.  A  marker  board  tor  front  wheels  stops  all  cars  at  the 
some  place.  An  eo^y  attached  hose  remoTes  exhoust  gases  and  one  may 
be  seen  on  the  floor  at  the  left  in  the  closeup.  Power  line  filters  are  at  the 
upper  right  outside  each  booth  or  cage.  Permanent  test  equipment  within 
each  cage  includes  a  transmitter,  a  receiver  and  noise-indicating  opporotus 


it  was  first  tried,  proving  its  ability 
0  traverse  tortuous  jungle  paths 
^nd  skim  across  hastily  prepared 
pontoon  bridges  which  were  closed  to 
-her  types  of  cars  and  trucks  her 
ause  of  their  size  and  weight.  It 
I  as  then  assigned  to  offensive  oper- 
|  ition8,  where  it  has  effectively  leaped 
into  the  breach  of  virtually  every 
'•nilitary  land  movement. 

As  an  offensive  weapon,  the  Jeep 
has  surpassed  even  its  defense  rec¬ 
ord.  Much  of  its  success  may  be  at¬ 
tributed  to  the  fact  that  it  is  equip- 
.  d  with  the  “eyes  and  ears  of  radio.” 


Because  the  Jeep  was  primarily 
the  creation  and  development  of 
Willys-Overland  Motors  of  jToledo, 
Ohio,  this  firm  was  the  first  to  be 
called  upon  by  the  armed  forces  to 
tackle  the  problem  of  suppressing 
electrical  interference  generated  by 
an  operating  automobile  engine. 

'  Three  major  problems  ’  had  to  be 
welcome : 


Approach  fo  Problom 


s 


10,000 

ohms 


Ammeter 


Starier  Switch 


Suppressing  Radio  No 


Interference  created  by  the  versatile  little  car’s  own  elec¬ 
trical  equipment,  or  that  of  other  nearby  machines,  is 
minimized  by  means  of  careful  body  bonding,  standardized 
filtering  and  thorough  tests  as  mobile  units  leave  the 

assembly  line 


Before  pearl  harbor,  cars 

were  widely  sold  to  the  gen¬ 
eral  public  but  the  problem  of  sup¬ 
pressing  electrical  interference  which 
radiated  from  the  spark  plugs  of 
the  automobile  engine,  the  gener¬ 
ator,  the  distributor  head,  the  volt¬ 
age  regulator  and  other  points  was 
one  that  had  not  been  seriously  at¬ 
tacked  nor  completely  solved. 

The  few  so-called  built-in  suppres¬ 
sion  ideas  then  used  represented  the 
sparse  efforts  of  the  individual  auto¬ 


mobile  manufacturer.  Likewise,  ev¬ 
ery  radio  serviceman  had  his  own 
pet  scheme  for  solving  this  general 
problem  and  each  suppression  job 
differed  in  some  way  from  all  the 
rest. 

As  a  consequence,  there  existed  no 
established  standard  of  practice  cov¬ 
ering  all  types  '  of  auto-electrical 
parts.  Aside  from  the  difficulty  of 
reception  in  cars  themselves,  short¬ 
wave  reception  was  frequently 
spoiled  when  automobiles  passed 


within  reception  range  of  receivers 
in  homes  along  busy  roads. 


Imp  radio  noiM  loppronion  filtering  tchomo 
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Wartime  Design  Reqnirements 


The  exigencies  of  the  war  quickly 
changed  this  state  of  affairs.  Amonp 
the  scores  of  new  demands  upon  in¬ 
dustry  was  a  call  for  widely  diversi¬ 
fied  types  of  motor  transportation 
that  could  be  equipped  with  high 
quality  radio  apparatus  capable  of 
maintaining  two-way  uninterrupted 
communication  between  rapidly  mov¬ 
ing,  closely  packed  mobile  units, 
all  times  .  .  .  and  under  operating 
conditions  such  as  had  never  before 
been  encountered  or  anticipated. 

One  of  the  innovations  produced  as 
a  result  of  this  need  was  the  Jeep, 
which  was  primarily  designed  as  a 
reconnaissance  car  .  .  .  something 
light  in  weight  and  speedy;  some¬ 
thing  that  could  go  anywhere 
through  tight,  cramped  places.  Not 
only  did  the  Jeep  quickly  answer 
these  requirements  but  it  at  once  es¬ 
tablished  itself  on  every  fighting 
front  as  the  most  verstatile  of  all 
motorized  units  used  by  the  armed 
forces. 

The  Jeep  demonstrated  stellar  per¬ 
formance  in  defense  action,  where 
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iters  are  placed  in  the  lines  from 
j-e  primary  of  the  high-tension  coil 
0  the  ignition  switch,  from  the  am- 
tteter  to  a  terminal  of  the  voltage 
.gg’jlator  and  also  from  the  ammeter 
0  the  battery.  A  10,000-ohm  resis- 
„r  is  mounted  in  series  on  each  of 
he  four  spark  plugs.  Another  resis- 
,,r  of  the  same  value  is  inserted  be- 
wcen  the  distributor  head  and  the 
,'nition  coil.  Capacitor-type  filters 
jfe  placed  from  the  generator  arma- 
ijre  terminal  to  ground  and  from 
the  regulator  field  terminal  to 
jround. 

Detailed  electrical  values  of  the 

mnonent  parts  of  the  filters  are  not 
fit  the  present  time  publishable. 
These  parts  are  combined  in  a  wa¬ 
terproof  container  on  the  driver’s 
side  of  the  dash. 

It  is  found,  in  practical  operation 
tf  the  Jeep,  that  the  condition  of  the 
jistributor  head  is  responsible  for 


Looking  forward.  protoctiTO  corora  romoTod  from  commnnications 


oints  and  distributor  gaps  are  set  about  the  size  of  a  small  garage,  with  jected  and  is  run  aside  for  re-adjust- 
ithin  certain  limits.  Proper  timing  doors  opening  at  its  two  ends.  En-  ment,  after  which  it  is  again  re- 
Iso  is  effective  in  reduction  of  spark  gineers  check  each  installation  for  checked. 

iterierence.  output  in  milliwatts  under  three  dif-  Many  shielded  booths  are  in  serv- 

„  .  -  *  _  ferent  conditions;  first  with  the  car  ice  in  the  plant,  and  each  one  is  sup- 

NoIm  Tost  Preeodnro 

The  installation  of  the 


suppres¬ 
sion  equipment  is  performed  on  the 
regular  motor-car  assembly  line. 
After  the  Jeep  is  run  off  the  final  as- 
Sr-mhiy  it  is  given  a  thorough  radio 
interference 


test  in  a  specially- 
testing  booth.  This  booth  is 


CIoMop  of  power  supply  compartmont.  with  room  for  a  field 
telephone 


>ip  of  radio  equipment,  with  receieer  at  the  left,  transmitter 
at  the  right 
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is  an  air-cooled,  55-amp,  four-bru^h 
tjrpe  provided  with  a  three-unit  pe^u 
lator  consisting  of  a  cut-out  relay 
current-limiting  regulator  and  volt 
age  regulator.  Voltage  is  not  •  iov,'S( 
to  reach  a  value  at  which  there  ii 
overcharging  of  the  battery.  The  ciir 
rent,  regulator  limits  maximuiri  ^en 
erator  output  to  55  amp. 

IsterfvrMe*  Sappreuioe  M«thodi 

Of  special  imi>or^ce  in  electrieai 
interference  suppression  on  the  Jet  p 
is  the  thoroughness  with  which  all 
metal  parts  of  the  automobile  body 
are  mechanically  and  electrirsVly 
bonded  together. 

The  frame,  fenders,  exhaust  pipe, 
engine  and  all  individual  parts 
are  bolted  or  otherwise  fastened  to¬ 
gether  are,  securely  connected  by 
tinned  surfaces.  Every  bolt  of  im¬ 
portance  is  supplied  with  internal 
and  external-tooth  lock  washers,  cad¬ 
mium  plated  in  order  to  obtain  the 
lowest  possible  electrical  resistance 
at  points  of  contact.  To  accomplish 
the  required  perfection  of  electrical 
connections  and  security  of  parts 
there  are  approximately  40  separate 
tinned  spots,  including  19  bond 
straps,  on  each  Jeep. 

The  interference  suppression 
proper,  aside  from  the  perfect  bond¬ 
ing  and  grounding  methods,  employs 
a  three-section  filter  unit  Each  sec-| 
tion  consists  of  a  coil  in  series  with 
the  line  to  be  filtered  and  two  capaci¬ 
tors  across  the  line  to  ground.  Such 
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Looking  down  into  a  typiccd  Joop 


test  gear  had  to  be  created  ioned  and  waterproofed  compart- 
first.  ments.  Remote  control,  permitting 

(2)  There  was  no  engineering  operation  of  equipment  without  open- 
group  within  the  Army,  the  ing  these  compartments,  also  had  to 
Navy  or  the  auto  plant  with  be  provided  and  this  was  obtained  by 
an  accumulated  wealth  of  tech-  placing  a'small  sub-control  box  in  the 
nical  data  on  the  specific  sub-  conventional  glove  compartment  on 
ject  of  electrical  noise  sup-  the  dash  board,  at  the  right  of  the 
pression,  so  it  was  first  neces-  driver. 

sary  to  gather  such  data  from  The  radio  antenna  had  to  be  small 
every  conceivable  source.  and  relatively  inconspicuous  to  con- 
(8)  There  was  no  standard  sup-  form  with  the  low,  hard-to-spot  sil- 
pression  system  design  in  ex-  houette  of  the  car. 
istence.  The  radio  equipment  installed  in 

a  Jeep  may  be  designed  for  either 
Typical  CoonaHications  Gear  telephone  or  cw  service  and  may  re- 

Inasmuch  as  the  Jeep  is  often  re-  quire  a  6, 12  or  24-v  source  of  direct- 
quired  to  plow  through  hot  desert  current  supply.  An  auxiliary  shielded 
sands  or  travel  through  mud,  ford  generator  mounted  on  the  fioor  of 
shallow  streams  or  wallow  across  the  car  between  the  two  front  seats 
swampy  land  and  smash  through'  un-  permits  re-charging  of  the  required 
derbrush,  its  vital  radio  ^u’ipment  batteries  whether  the  vehicle  is  sta- 
had  to  be  installed  in  sp^ially  cush-  tionary  or  in  motion.  This  generator 


loop  aalnma  bos.  ibowing  loading  coD 
which  may  bo  adjustod  from  onUida 
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ost-War  Television 


aster  *  speaks  his  mind  concerning  the  technical  and  economic  status  of  the  art, 
^me  of  the  plans  proposed  for  its  future  development  and  makes  several  definite 
recommendations  aimed  at  realistic  cultivation  of  the  coming  market 


Manager  of  the  TeUvigion  Department 
Columbia  Broadcaeting  8u»tem 
New  York  City 


{ready  approached  its  practical  maxi¬ 
choice, 


mum;  .there  seems 
therefore,  but  to  consider  some  form  at  least  seriously  hurt  the  image, 
of  projectipn.  Projection  will  in-  The  public  will  continue  to  be  impa- 
evitably.  demand  greater  definition,  tient  with  unreliable  reception,  until 
This  leads  to  the  second  point.  it  is  overcome.  The  answer  in  this 

(2)  The  picture  is  not  clear  case  is  not  open  to  public  discussion 
enough.  Any  number  of  factors,  some  at  this  time,  but  there  is  reason  to 
of  greater,  some  of  lesser  importance,  believe  that  important  steps  have  al- 
are  involved  ip  the  clarity  of  the  tele-  ready  been  taken  along  the  road  to 
vision  image.  Basic,  of  course,  is  the  more  reliable  reception, 
problem  of  lines,  and  the  problem  of  (5)  The  price  of  receivers  ha^ 
lines  is  rigidly  related  to  an  equation  been  too  high.  This  is  a  complex 
involving  the  band  width  of  the  car-  problem,  since  it  is  quite  possible 
rier.  It  is  impossible,  therefore,  to  that  the  cost  of  receivers  could  be  re¬ 
consider  any  formidable  increase  in  duced  more  rapidly,  if  none  of  the 
the  line  definition  of  the  image,  with-  available  and,  in  many  cases,  vital 
out  considering  the  possibility,  as  improvements  were  incorporated, 
well  as  the  advisability  of  expanding  This  reduction  would,  however,  be 
the  present  .6-megacycle  band.  (The  temporary  and  comparatively  small 
focus  of  the  cathode-ray  beam,  the  A  few  independent  manufacturers  of 
stepping, up,  of  the  contrast  range,  receiving  sets  might,  by  sticking  tc 
these  and  many  other  factors  contri-  pre-war  standards,  make  some  quich 
butory  to  the  over-all  clarity  of  the  money  in  the  interim;  but  in  th( 


*A  BROADCASTER  views  television  as  a  new  and 
exciting  method  of  bringing  drama,  news,  education  and 
the  whole  field  of  entertainment  into  the  homes  of  the 
nation. 


medium, — a  medium  which  under¬ 
takes  to  bring  spontaneous  actuality 
into  the  home  of  the  public.  A  vital 
part  of  every  living  scene  is  color, 
and  a  great  share  of  its  immediacy 
and  reality  is  lost  if  color  be  sub¬ 
tracted.  Television,  without  color, 
must  walk  with  a  crutch. 

(4)  The  picture  is  not  reliable 
enough.  Almost  every  television  re¬ 
ceiver,  no  matter  where  it  be  located, 
is  subject  to  some  form  of  interfer¬ 
ence, — diathermy,  traffic,  high  build- 


HE  cares  not  what  type  of  equipment  is  used.  He  wants, 
simply,  a  system  by  which  the  greatest  possible  public 
demand  may  be  created  and  expanded. 


HE  has  an  objectivity  toward  the  technical  aspects  of 
television  which  is  impossible  in  a  manufacturer  with 
substantial  investments  in  some  specific  system  or  design. 


ately 
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During  the  past  twelve  years,  public  support.  The  sale  of  sets  dur-  The  best  studio  production  is 
television  has  made  three  abor-  ing  the  last  eight  months  of  1941  sterile,  unless  it  can  be  translated! 
tive  attempts  to  arouse  a  genuine  and  fell  far  below  the  expectancy  of  the  into  an  acceptable  image  on  the  home 
wide-spread  public  enthusiasm.  industry ^  less  sets,  in  fact,  were  sold  receiver.  The  shortcomings  of  the 

The  first  of  these  was  begun  by  the  during  this  period  than  in  the  year  present  television  system,  from  the 
Columbia  Broadcasting  System  in  1940,  when  television  was  hobbling  viewpoint  of  .the  broadcasters,*  can 
the  summer  of  1931 ;  the  system,  along  under  the  constant  threat  of  be  summarized  as  follows : 
known  as  the  “flying-spot”,  v^as.  |n-^  obsolescence.  At  no  time  in  the  past  (1)  The  image  is  too  small.  All 
adequate  and  was  abandoned  iiM’OSS.  twelve  years  has  there  been  an  insis-  the  elaborate  phrases  regarding  sub- 
In  1939,- the  National  Broadcasting  tent  enough  demand  for  receivers  to  tended  angles  have  failed  completely 
Company,  Don  Lee,  etc.,  went  on  the  reflect  a  genuine  public  ^enthusiasm  to  affect  the  public’s  acceptance.  It 
air  with  a  regular  schedule,  using  for  television.  In  its  place,  there  has  gets  a  bigger  picture  at  the  Music 
the  electronic  system  *  of  television  actually  been  public  apathy.  Hall.  It  gets  a  bigger  picture  on  its 

pick-up  and  reception.  In  July  of  home  movie  projectors. '  It  wants  a 

1941,  CBS,  NBC,  and  others  went  on  What  It  Wrong  *.  bigger  picture,  and  that  is  that.  It 

the  air  with  regular  programs  of  fif-  The  only  way  apathy  can  be  dis-  is  not  necessary  to  define  how  much 

teen  hours  per  week,  using  the  'same  pelled  is  to  create  an  insistent  public  bigger  the  television  picture  should 

electronic  system  with  certain  im-  demand  for  television  programs.  Be-  be ;  it  is  enough  to  say  that  it  must 
pifovements  in  standard.  fore  this  can  be  achieved,  however,  be  bigger,  for  with  acceptance  of 

Each  of  these  attempts  was  made  there  are  certain  minimal  public  de-  that  fact,  the  main  issue  immediately 
to  an  accompaniment  of  glowing  mands  in  terms  of  technical  effi-  emerges.  The  size  of  the  television 
promises;  each  failed  to  enlist  much  ciency,  which  must  be  met.  receiving  tube  has  apparently  al- 
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pile  another  abortive  attempt  upon 


those  which  have  already  occurred 
might  well  defer  public  acceptance 
of  television  for  an  indefinite  time. 

Aaolyilag  Post-War  Plaat 

Those  who,  before  the  war,  worked 
close  to  television  were  profoundly 
disquieted  by  television’s  shortcom¬ 
ings.  The  dearth  of  skilled  engineers, 
and  the  difficulty  of  incorporating 
even  minor  changes  in  the  estab¬ 
lished  standards  without  dismal  and 
prolonged  periods  of  shut-down, 
opened  up  a  vista  of  many  years  of 
f^tering  and  indeterminate  prog¬ 
ress,  threatening  to  burden  television 
with  a  well-nigh  intolerable  load  of 
accumulated  losses. 

The  war,  by  impelling  a  period  of 
forced  quiescence  in  programming, 
while  simultaneously  stirring  up  a 
vast  undercurrent  of  inventive  en¬ 
ergy  in  the  technical  laboratories, 
has  supplied  television  with  its  golden 
opportunity.  After  twelve  years  of 
incubation,  television  is  now  living 
through  a  period  of  hibernation,  but 
behind  this  shell  of  inertia  the 
dominant  characteristics  of  televi¬ 
sion  for  the  next  twenty-five  years 
are  being  shaped.  The  mask  of  tran¬ 
quility  covers  a  deep  internal  dis¬ 
turbance.  In  electronic  terms,  we  are 
living  through  a  revolution  which 
may  well  open  the  door  to  an  actual 
land  of  promise,  in  place  of  that 
shadow  of  a  promise  we  have  known 
before. 

On  the  other  hand,  television  can¬ 
not  wait  ten  years  till  every  refine¬ 
ment  is  brought  to  perfection.  Far 
too  much  pressure  from  both  inside 
and  outside  the  industry  will  demand 
the  re-emergence  of  television  within 
a  comparatively  short  period  of  time. 
What  television  needs,  therefore,  is 
not  perfection  in  every  detail.  It 
needs  a  set  of  standards,  broad 


Color  intonsifiot  tho  dramatic  impact  of  loloTision 


mands  a  wider  band  width;  wider  which  the  war  holds  forth  to  televi- 
band  widths  are  available  in  the  sion.  We  can  operate  in  the  higher 
higher  frequencies.  Color  demands  frequencies.  We  can  have  an  increase 
a  wider  band  width,  which,  in  turn,  of  band  width.  We  can,  as  a  result, 
implies  a  transfer  to  the  higher  fre-  have  a  larger  picture,  a  clearer  pic- 
quencies.  Much  of  the  danger  from  ture,  and  we  can  have  color.  We  can 
diathermy  and  traffic  interference  make  more  channels  available,  and 
will  disappear  in  the  higher  fre-  that  means  we  can  improve  tele- 
quencies.  The  price  of  receivers  is  vision’s  ultimate  service  to  the  pub- 
responsive  to  mass  demand,  and  mass  lie.  Above  all,  the  moment  military 
demand  is  directly  stimulated  by  an  necessities  permit,  skilled  man  power, 
increase  in  the  quantity  of  stations  expanded  laboratories  and  manufac- 
in  operation ;  there  is  infinite  space  turing  facilities,  all  will  be  available 
for  channel  allotments  in  the  higher  to  do  the  job. 

frequencies.  To  effect  this  funda-  Since  certain  basic  changes  in 
mental  change  will  not  demand  ten  standards  and  in  equipment  have  to 
years  of  stagnation.  be  made,  they  must,  at  all  costs,  be 

Two  basic  propositions  are  corner-  made  before  television  again  emerges 
stones  to  the  structure  of  a  realistic  from  obscurity.  To  gamble  a  fourth 
post-war  attitude.  time  with  the  public’s  good-will  is  to 

(a)  Television,  under  present  »  Permanent  public  disillusion- 

standards,  is  not  good  enough,  pred.ct.on8 

(b)  It  can  be  good  enough  (and  »» /rf  t  an 

very  quickly),  if  we  do  not  expectancy  has  been  aroused,  that  to 
wantonly  dissipate,  but  use  Plunge  .nto  the  future  on  the  nckety 
intelligently,  the  advantages  “  model-T  .s  .nv.t.ng  dis- 

the  present  hiatus  affords  us. 
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feel  them  to  be.  He  is  left  no  choice,  alone.  It  cannot  be  emphasized  too  .endorse  a  graph  showing  no  iccejpi 
Even  a  waist-shot  of  the  average  often  that  the  public,  as  a  whole,  will  tance  over  a  brief  period  of  int  nsivith 
person  is  inadequate  to  the  establish-  only  buy  television,  its  receivers  and  technical  readjustment,  but  a  fuB® 
ment  of  individuality.  accessory  equipment,  because  it  acceptance  in,  say,  seven  year^.  loi 

To  develop  a  fluent  and  profes-  wants  to  tune  in  on  television  pro-  Too  much  of  television  thinking  jB 
sional  technique  in  the  production  of  grams ;  and  it  is  axiomatic  that  the  concerned  with  achieving  that  rapiB 
television  programs,  an  increase  in  test  of  program  acceptance  is  made,  gradient  up  to  the  first  twenty.fivB 
the  size  of  the  image  is  mandatory.  not  in  the  studio,  nor  in  the  labora-  percent  of  acceptance,  without  full®  cl 
If  color  be  desirable  to  the  public,  tory,  but  on  the  receiver  in  the  home,  considering  the  possibility  that  surl  d 
to  the  producer  of  television  pro-  a  rapid  rise  may,  of  itself,  be  indiBii 

grams  it  is  manna  from  heaven.  Not  Novelty  Aleoo  Wea't  Soli  Soft  cative  of  a  fatal  weakness.  It  may  bB  a 
only  does  it  intensify  the  dramatic  When  the  motion  picture  industry  the  product  of  hard  selling,  of  falsB  e 
impact  of  the  medium,  but  it  opens  began,  it  had  nothing  to  compete  promises,  of  any  number  of  tradBl 
up,  at  the  same  time,  an  extensive  with  but  the  rotogravure  sections  of  practices,  which  must  inevitably  erB  i 
new  field  of  program  potentials.  the  Sunday  papers.  When  radio  be-  tail  a  penalty  in  terms  of  public  iri  ( 
Sporting  events  may  be  covered  in  gan,  it  had  nothing  to  compete  with  ritation  and  loss  of  good  will.  I  ] 
black  and  white  (though  the  color  of  but  the  telephone  and  the  trans-  I ' 

the  jockeys’  silks  and  the  players’  Atlantic  cable.  When  the  automobile  '*’'*'*  **♦«••"•••  •"  TWaklng  ■ 

uniforms  is  a  vital  adjunct  to  good  began,  it  had  nothing  to  compete  with  The  past  failures  of  television  arB 

reporting)  ;  without  color,  fashions  but  the  horse.  deeply  disturbing,  even  more  disturlB 

can  scarcely  be  covered  at  all.  With  Television  is  less  fortunate.  From  ing  in  the  light  of  certain  riieiB 

color,  moreover,  the  whole  field  of  the  moment  it  toddles  out  of  its  ex-  statements  advocating  two  utterlB 
education  is  enriched.  Botany,  ge-  perimental  play-pen,  it  must  face  a  incompatible  policies.  B 

ology,  the  study  of  birds,  and  the  tougl],  two-pronged  competition, —  One  group, — by  far  the  moiB 

study  of  chemical  reactions  in  the  motion  pictures  and  radio.  So  long  widely  publicized, — proposes  a  headB 

laboratory  are  totally  dependent  as  technical  weaknesses  impede  the  long  and  intensive  post-war  t^xjtar.B 
upon  the  presence  of  color.  production  of  programs,  reduce  their  sion  of  television  under  existenB 

In  the  world  of  art,  color  is  obliga-  effectiveness,  or  limit  the  scope  of  standards ;  the  other  foreshadows  aB 
tory.  And,  if  television  is  to  survive  their  appeal,  television  will  remain  long  period  of  practical  stagnatioiB 
through  its  power  as  an  advertising  in  swaddling  clothes.  during  which  engineers  would  digest,B 

medium,  the  addition  of  color  will  adapt,  and  refine  every  element  ini 

augment  its  selling  value  many  times  Ma«s  Demand  It  Etinntlal  fabylous  accumulation  of  elecB 

Even  with  the  optimum  in  techni-  tronic  knowledge  which  the  war  has! 
cal  development,  the  producer  of  tele-  stimulated.  The  duration  of  thiil 
Sports  Pick-Ups  Handicapped  vision  programs  is  still  faced  with  a  listless  interval  is  estimated  at  ap-l 
A  further  factor,  only  indirectly  mountainous  problem  in  dollars  and  proximately  ten  years,  after  whichl 
appreciated  by  the  public,  but  di-  cents.  Television  programs  are  ex-  television  would  face  the  prospect  ofl 
rectly  affecting  the  producer  of  tele-  pensive, — so  expensive  that  a  broad-  starting  all  over  again.  A  ten-yearl 
vision  programs,  is  the  stepping  up  caster,  if  he  is  to  justify  his  pres-  cessation  of  operations  is  not  directly! 
of  the  sensitivity  of  the  pick-up  tube,  ently  accumulating  losses,  must  see  advocated,  but  virtual  cessation! 

Under  present  light  requirements,  some  point,  in  a  not  too  distant  fu-  would  be  well-nigh  inevitable! 
a  vast  amount  of  fine  television  mate-  ture,  when  income  will  equal  outgo.  Neither  proposal  is  feasible,  or  real  l 
rial  is  made  unavailable  by  the  im-  For  the  manufacturer  of  equipment,  istic.  .  I 

possibility  of  securing  adequate  the  break-even  point  might  occur  The  advocates  of  a  hasty  start  fori 
light.  All  through  the  fall  and  spring,  simultaneously  with  a  negligible  per-  post-war  television  under  present! 
late  afternoon  sporting  events  are  centage  of  public  acceptance.  The  standards  have  chosen  to  place  thej 
dangerous  to  schedule.  Interior  pick-  sale  of  a  few  hundred,  or  a  few  thou-  emphasis  upon  “post-war”,  as  though  I 
up  with  remote  equipment  (except  sand  luxury  sets  per  year  could  con-  that  phrase  were,  in  some  mysterious 
under  controlled  conditions)  is  well  ceivably  represent  a  profit  to  an  way,  an  open-sesame  to  the  ultimate 
nigh  impossible.  All  this  would  be  astute  manufacturer.  For  the  broad-  bonanza,  a  jackpot  era  of  breathless 
changed  were  the  sensitivity  of  the  caster,  however,  the  break-even  point  expansion,  of  limitless  public  riches 
pick-up  tube  increased.  must  await  a  wholesale  public  de-  and  unparalleled  public  demand. 

Even  within  the  studio  itself,  a  mand  for  television  programs.  Whatever  people  are  given,  presum- 

reduction  in  the  quantity  of  required  This  mass  demand  is  the  ultimate  ably  the  people  will  buy.  Put  a  car- 
light  would  notably  lessen  the  prob-  aim,  not  only  of  the  broadcaster,  but  buretor  in  a  camel,  and  sell  it  for  a 
lem  of  program  production,  would  of  all  elements  of  the  television  in-  sedan.  But  the  cold  fact  is  that,  if 
reduce  complexity,  the  strain  upon  dustry.  Thus,  it  would  be  far  less  present  standards  were  not  good 
the  performers,  and  the  actual  costs  astute  for  the  industry  to  endorse  a  enough  to  sell  television  in  the  last 
of  operation.  graph  rising  sharply  to  twenty-five  six  months  of  1941,  they  will  not  be 

We  know  now  that  television  can-  percent  acceptance  in  a  year  or  so,  good  enough  to  sell  television  in  the 
not  be  sold  on  the  basis  of  novelty  but  falling  off  thereafter,  than  to  first  six  months  following  the  war.  To 
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Rising  927  feet  above  the  ground,  a  new  radiator 
at  WNAX  is  0.53  wavelength  long  at  the  sta¬ 
tion’s  570-kc  frequency.  Tieing-in  of  two  smaller 
towers  gives  a  directional  night  pattern 


WNAX  now  has  in  operation  the 
tallest  tower  used  as  a  broad- 


w  w  tallest  tower  used  as  a  broad¬ 
cast  station  radiator  in  the  Americas. 
It  is  927  feet  overall  above  ground 
and  912  feet  above  the  base  insulator. 

A  construction  permit  was  issued 
by  the  FCC  and  all  required  equip¬ 
ment  was  ordered  long  before  the 
beginning  of  the  war.  The  several 
towers  required  for  the  new  antenna 
system  were  not,  however,  received 
until  early  1943  and  were  placed  in 
operation  in  September  of  this  year. 


Mounting  Details 


The  single  insulator  on  which  the 
tower  rests  is  30  inches  in  diameter 
and  36  inches  high.  It  was  proof- 
tested  to  a  compression  load  of  281 
tons  and  sets  in  the  center  of  a  4i  by 
6  ft.  concrete  pier.  The  pier  extends 
9i  feet  below  ground  and  12  feet 
above  it.  The  foundation  for  the 
pier  consists  of  a  layer  of  concrete 
2  feet  thick  and  16i  feet  square.  It 
was  designed  for  a  load-bearing  soil 
capacity  of  3,000  lb  per  square  foot. 
Actual  load-bearing  tests  after  the 
excavation  had  been  completed 
proved  that  the  gravel  bed  on  which 
the  foundation  was  to  be  placed 
would  easily  withstand  this  load. 

The  first  24-foot  section  of  the 
tower  tapers  out  from  the  base  insu¬ 
lator  to  a  width  of  16  feet  The  re¬ 
mainder  of  the  three-cornered  tower 
structure  maintains  this  width. 

Six  guy  lines  hold  the  tower  erect. 
Three  li-inch  lines  are  attached  377 
feet  above  the  ground  and  three  li- 
inch  lines  are  attached  735  feet  above 
the  ground.  Both  sets  of  guys  are 
connected  to  three  anchors,  approxi¬ 
mately  550  feet  from  the  base  of  the 
tower.  Each  guy  anchor  contains 
100  tons  of  reinforced  concrete. 

The  lower  guy  lines  and  guy  insu¬ 
lators  were  designed  for  a  maximum 
tension  of  57,800  lb.  and  the  upper 


guy  lines  and  insulators  were  de¬ 
signed  for  a  maximum  tension  of 
76,200  lb.  Total  normal  weight  on 
the  base  insulator  (dead  weight  plus 
pull  of  guy  lines)  is  381,000  lb. 

Tower  lighting  consists  of  100- 
watt  obstruction  lights  at  the  i  and  } 
heights,  on  each  corner,  and  1000- 
watt  beacons  at  the  center  of  the 
tower  and  at  the  top.  Due  to  the 
difficulty  of  obtaining  wire  it  was 
necessary  to  flash  all  tower  lights. 


f. 


OparotioR  MocIrs 


The  927-foot  tower  is  used  as  the 
main  tower  during  daytime  opera 
tion  and  as  part  of  a  three-element 
directional  antenna  system  at  night. 
Two  smaller  towers  with  which  it  is 
associated  consist  of  a  320-foot  self- 
supporting  type  and  a  449-foot  self 
supporting  type.  The  449-foot  tower 
has  been  in  use  for  some  eight  years. 

The  927-foot  tower  is  located  900 
feet  from  the  transmitter  building. 
With  respect  to  the  main  tower,  the 
320-foot  tower  is  spaced  626  feet 
and  bears  25  deg.  true.  The  449 
foot  tower  is  also  spaced  626  feet 
from  the  main  tower  and  bears  155 
deg.  true. 

The  power-dividing  network  and 
phase-control  networks  are  located 
in  a  phasing  unit  within  the  trans 
mitter  building.  Two  i-in.  gas-filled 
concentric  transmission  lines,  buried 
five  feet  deep,  run  to  each  tower. 
They  handle  transmitted  power  and 
also  carry  sampling  current  back  to 
the  phase  monitor  and  remote  an 
tenna  meters  in  the  transmitter 
building.  A  “T”  network  is  used  in 
the  coupling  unit  at  each  tower. 

R-F  contactors  are  used  in  each  of 
the  coupling  units  and  in  the  phasing 
unit  for  switching  from  directional 
to  non-directional  operation.  All 
contactors  are  operated  from  a  push¬ 
button  in  the  phasing  unit. 


m 
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ROADCAST  TOWER 

By  CLIP  TODD  CMe]  Enginetr,  WVAX,  Yankton,  S.  D. 


The  base  section  is  set  in  place 


First  section  goes  into  position 


Material  on  its  way  skyward 


Hoisting  the  last  section 
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Strain  Gages 


A  resume  of  characteristics  of  wire  resistance  strain  gages  developed  recently  for  .letei 
mining  stresses  in  structures  and  machines,  such  as  in  aircraft  structural  members,  movin 
parts  of  locomotives,  gun  barrels  during  firing,  etc.  Typical  electronic  circuits  for  mf  asm 
ing  and  recording  with  high  precision  the  fractional  changes  in  resistance  are  also  give 


WIRE  resistance  strain  gages 
are  primary  elements  for  meas- 


W  w  are  primary  elements  for  meas¬ 
uring  small  linear  changes  of  dimen¬ 
sion  of  the  surfaces  to  which  they 
are  attached.  The  surface  strain 
causes  a  proportional  percentage 
change  of  electrical  resistance  of  the 
gage,  which  is  measured  with  a 
suitable  instrument.  Most  applica¬ 
tions  of  these  gages  depend  on  the 
use  of  electronic  instruments  to  get 
the  necessary  high  sensitivity  and 
measuring  speed. 

This  type  of  gage  was  commer¬ 
cially  developed  about  five  years  ago, 
largely  because  of  pressure  from  the 
airplane  industry  for  use  in  stress 
analysis  applications.  The  number 
of  these  gages  used  per  year  is  esti¬ 
mated  to  be  over  500,000,  most  of 
which  are  for  stress  analysis.  The 
use  of  these  gages  in  industrial  ap¬ 
plications  as  conversion  units  in  pri¬ 
mary  elements  measuring  some  other 
variable  in  terms  of  strain  or  dis¬ 
placement  is  now  being  rapidly  de¬ 


veloped.  The  measurement  of  me¬ 
chanical  forces,  weight,  fiuid  pres¬ 
sures,  and  small  motions  are  ex¬ 
amples. 

Practically  all  commercial  gages 
are  rectangular  grids  of  resistance 
wire  about  0.001  inch  in  diameter, 
supported  and  held  in  place  by  a  film 
of  elastic  cement.  This  may  be 
strengthened  by  the  further  use  of  a 
paper  backing.  •  This  structure  of 
wire  and  cement  is  in  turn  cemented 
to  the  surface  on  which  strain  is  to 
be  measured,  as  shown  in  Fig.  1. 
Electrical  connections  to  the  strain- 
sensitive  wires  are  made  through  a 
pair  of  heavier  lead  wires,  which 
are  anchored  securely  so  that  pulls 
on  the  connection  wires  do  not  reach 
the  strain  sensitive  grid. 

The  action  of  resistance  strain 
gages  depends  largely  on  two  fac¬ 
tors,  both  of  which  have  been  tested 
experimentally  many  times: 

(1)  The  effect  of  strain  on  the 
resistance  of  wires. 


TABLE  NO.  1 


Approx. 

llUllftl 

Winding 

Type 

res. 

(ohms) 

^Lpprox. 

sens. 

factor 

T 

grid 

Effect. 

length 

Effect. 

width 

Bonding 

cement 

Wire 

Al 

A5 

A7 

A8 

A9 

120 
120 
'  120 
120 
300 

2.0 

2.0 

1.9 

1.8 

2.1 

6  strands 
10  strands 
20  strands 
40  strands 
DouUe 
strand 

i' 

6' 

A' 

Cellulose 

Constantan 
type  alloy 
for  static 
strain 
measure- 

AB-1 

AB-5 

350 

75 

2.0 

2.0 

16  strands 

6  strands 

% 

A' 

A' 

Resin 

ments 

Cl 

CS 

C7 

CIO 

500 

350 

500 

1000 

3.5 

3.5 

3.3 

3.3 

8  strands 
10  strands 
30  strands 
50  strands 

Va’ 

A' 

A' 

H’ 

H' 

H’ 

Cellulose 

Isoelastic 
wire  for 
dynamic 

CB-1 

CB-5 

CB-7 

1000 

200 

500 

3  5 
3.5 
3.3 

16  strands 

6  strands 
30  strands 

lA' 

A' 

A' 

Resin 

strain 

measure¬ 

ments 

(2)  The  exact  transmission 
strain  to  the  gage  wi 
through  an  elastic  b.^ndin 
cement. 


(1)  Resistaiicc-Straia  Saasifivity 

It  has  long  been  known  that  whc 
a  conductor  is  placed  either  in  ten 
sile  or  compressive  stress,  its  eli 
trical  resistance  changes.  When 
wire  is  placed  under  a  tensile  ^tre^ 
the  wire  becomes  longer  and 
cross-section  decreases.  The  chan 
in  dimensions  of  the  wire  can 
expressed  rather  simply  in  terms  o 
the  unit  elongation  and  Poisson' 
ratio.  However,  the  values  of  re 
sistance  change  predicted  from  di 
mensional  changes  do  not  check  at 
closely  with  the  changes  expoii 
mentally  measured. 

For  most  metals,  the  strain  seni 
tivity  (defined  as  the  ratio  of  un 
change  of  resistance  to  unit  strair: 
would  be  expected  to  be  between  1 
and  1.8  from  a  consideration  of  on 
the  dimensional  changes  of  the  wir 
Instead,  most  metals  and  alloys  ba 
sensitivity  factors  consideral! 
higher.  This  has  never  been  co 
pletely  explained.  The  reason  pri 
ably  lies  in  an  actual  change  of  v 
ume  resistivity  of  the  metal. 


ft  V 


If 


I 


(21  Elastic  loadiag  Mathod 

One  of  the  phases  of  the  conmicr 
cial  development  of  resistance  strali 
gages  has  been  the  perfecting  of  i 
construction  which  would  provide  fc: 
easy  attachment  of  the  gage  a:.i 
exact  transmission  of  surface  strai: 
to  the  sensitive  wires  with  a  con^am 
sensitivity  factor  and  without  by; 
teresis. 

The  answer  is  the  use  of  very  fni 
sensitive  wire  supported  along 
full  length  by  an  elastic  bondir: 
cement.  By  using  fine  wire  the  rati 
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iof  the  surface  (or  bonding)  area  of  little  opportunity  for  the  wire  to  neck 
ithe  wire  to  its  cross-section  area  (or  down  at  any  weak  point  and  so  cause 
Uitrtgth)  is  made  high.  Thus  the  a  local  failure. 


As  a  result  of  this 
ixial  strength  of  the  wire  is  made  action,  the  gages  can  be  worked  at 

adhesive  high  strains  with  return  of  resist- 
to  the  original  zero.  Even 
when  the  “elastic”  limit  is  exceeded, 


compared  to  the 

finccs,  which  transmit  the  strain  ance 
b  etween  it  and  the  cement  and  be- 
^‘wet^n  the  cement  and  the  surface  to  and  the  gage  zero  strain  resistance 
f  hirh  it  is  attached.  Also,  the  layer  does  change,  the  strain  sensitivity 
f  cement  between  the  wires  and  the  does  not  change, 
facte  is  kept  thin  (about  0.0015 

Kh  to  the  center  of  the  wires)  so  Operotl.,  Cbe,eet.rl>tlc. 

no  shear  or  slippage  can  develop  A  knowledge  of  the  mechanical 
;in  the  cement  and  cause  errors.  and  electrical  operating  characteris- 

The  continuous  support  of  the  tics  of  wire  resistance  gages  is  neces- 
wite  along  its  full  length  by  the  sary  to  the  designing  engineer.  The 
IbonHing  cement  has  several  other  im-  main  operating  characteristics  are: 
portant  results.  First,  the  sensitiv-  (1)  Maximum  permissible  strain 
ily  factor  is  the  same  for  both  ten-  range;  (2)  Gage  sensitivity  factor; 
sion  and  compression.  That  is,  when  (3)  Permissible  excitation;  (4) 

I  the  gage  is  placed  in  compression.  Variation  in  initial  gage  resistance; 
the  wire  has  no  chance  to  buckle  (5)  Temperature-resistance  coeffi- 
because  of  the  support  of  the  cement,  cient;  (6)  Permissible  leakage  re- 
Second,  the  adhesion  of  the  cement  sistance;  (7)  Frequency  limitations ; 
to  the  wire  is  so  great  that  there  is  (8)  Gage  size.  The  first  six  of  these 


Lead  wires 


FIG.  1 — Plan  and  crou-«*ction  riews 
showing  construction  oi  a  typical  wit* 
resistance  strain  gag* 
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factor  or  zero  strain  resistance.  can  be  calibrated  for  strain  sensitiv-  reason,  it  is  necessary  to  providi 
If  return  of  the  gage  resistance  ity  either  along  or  across  the  loops,  an  adjustment  in  instrument  buil 
to  the  original  zero  strain  value  (3)  Maximum  permissible  exci*  for  general  use  with  strain  gages  t( 
after  the  removal  of  stress  is  not  im-  tation.  Operation  of  strain  gages  bring  the  initial »  reading  at  zeri 

portant,  however,  these  strain  gages  with  a  maximum  permissible  excita-  strain  to  the  instrument  seals  zero 

can  be  operated  beyond  the  elastic  tion  is  obviously  desirable  because  regardless  of  these  variations  ir 

limit  up  to  elongations  of  2  to  3  of  the  greater  output  voltage  pro-  strain  gage  resistance, 

percent.  Under  these  conditions,  duced.  Maximum  excitation  is  de-  (5)  Temperature-resistance  coef. 
gage  resistance  will  not  return  to  termined  almost  entirely  by  the  al-  ficient.  This  coefficient  is  deter 
the  same  zero  as  before,  but  the  lowable  heat  dissipation  in  the  mined  primarily  by  the  temperature 
strain  sensitivity  factor  will  remain  gage.  If  the  heat  dissipated  in  the  resistance  characteristics  of  th( 
constant.  gage  is  enough  to  raise  its  temper-  sensitive  wire  and  by  the  coefficier.* 

(2)  Gage  sensitivity  factor.  This  ature  above  that  of  the  material  to  of  thermal  expansion  of  the  mate- 
is  defined  as  the  ratio  of  unit  change  which  it  is  attached,  serious  errors  rial  to  which  the  gage  is  attached 
in  resistance  to  unit  strain  causing  will  be  introduced.  This  is  deter-  Accordingly,  no  general  statemeru 
this  change.  This  is  expressed  mined  largely  by  the  thermal  conduc-  of  temperature  characteristics  for 
mathematically  as  tivity  of  this  material.  gages  is  possible. 

Several  methods  of  compensation 
for  temperature  errors  can  be  used 


W  '  <« 

where  SB  is  the  change  in  gage  resistance 
produced  by  strain,  B  is  the  gage  resistanoe 
before  strain  is  applied,  AL  is  change  in  the 
length  of  the  specimen,  and  L  is  the  origina] 
length  over  which  change  is  measured. 
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FIG.  2 — Voltage  dhridor  circuit  for  dynamic 
Btroia  measurement.  Noninductive  wire- 
wound  reeistor  R  should  be  at  least  3 
times  the  gage  resistance.  Battery  voltage 
and  R  should  be  adiusted  so  gage  current 
is  about  30  ma 


Recording 

Oscillograph 


Amplifier 


FIG.  3 — Carrier  current  circuit  for  dynamic 
strain  recording 


The  factors  for  various  types  of  ing  taken  is  that  of  strain  varia- 
gages  are  given  approximately  in  tions,  considerably  higher  gage  ex- 
Table  No.  1.  The  actual  factor  for  citation  voltages  can  be  used,  but  in 
commercial  gages  is  determined  ex-  no  case  should  excitation  be  in- 
perimentally  to  d=0.6  percent.  This  creased  to  over  10  volts  on  a  120- 
factor  depends  on  the  wire  as  de-  ohm  gage. 

scribed  previously,  the  shape  of  (4)  Variation  in  initial  gage  re- 
the  winding,  and  other  variables  in  sistance.  During  manufacture,  the 
the  manufacturing  techniques,  resistance  of  type  A-1  strain  gages 
The  fine  wire  used  is  sensitive  to  is  held  to  ±0.25  percent  of  nominal 
axial  strains,  but  highly  insensitive  value  and  to  comparable  accuracy 
to  lateral  strains,  hence  the  wire  in  for  other  types.  However,  differ- 
the  sensitive  grid  measures  the  aver-  ences  in  methods  of  installing  may 
age  along  the  entire  length  of  the  produce  further  variations  in  resist- 
wire.  For  this  reason,  the  number  ance  which  will  be  at  least  as  great 
and  shape  of  the  loops  affect  the  as  the  manufacturing  tolerances. 
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FIG.  4 — CcoriBr  cunvut  circuit  modified  to 
indicot*  inatontonoouB  valuM  of  slowly 
varying  strains 
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)f  the  same  material  as  that  on 
tvhich  the  active  gage  is  installed 
ind  is  located  where  its  ambient 
[emperature  will  continuously  be 
the  same  as  that  of  the  active  gage. 
Lnder  these  conditions,  the  compen¬ 
sating  gage  is  subject  to  all  the  re¬ 
sistance  changes  caused  by  temper¬ 


ature  variations  at  the  active  gage, 
and  is  used  to  balance  them  out  in 
the  bridge  circuit. 

A  second  solution  is  the  construc¬ 
tion  of  a  composite  gage  in  which 
a  part  of  the  gage  is  wire  with  a 
positive  temperature  coefficient  of 
resistance  and  the  balance  of  the 
gage  has  a  negative  temperature 
coefficient.  Constantan  and  Elinvar 
alloys  are  commonly  used  for  the 
positive  temperature  coefficient  sec¬ 
tion  and  Copel  for  the  negative  tem¬ 
perature  coefficient  section.  In  gen¬ 
eral,  these  must  be  designed  by  trial 
and  error  for  the  particular  appli¬ 
cation. 

A  third  solution  is  the  selection 
of  an  alloy  which  by  itself  will  give  is  according  to  whether  they  use 
a  zero  temperature  coefficient  when  cellulose  or  resin  bonding  cement, 
installed  on  a  particular  metal.  This  In  general,  the  cellulose  gages  are 
solution  is  not  practical  under  the  used  for  temporary  installation  at 
present  critical  production  condi-  room  temperatures.  Resin  gages 
tions  in  the  wire  industry.  are  used  for  permanent  installation 

(6)  Permissible  leakage  resist-  and  can  be  operated  continuously  at 
ance.  Because  the  percentage  temperatures  up  to  300  deg.  F. 
change  of  resistance  of  the  gage  is 

small,  it  is  necessary  to  keep  leak-  isstailotloB  of  Gages 

age  resistance  between  the  gage  and  In  general,  it  is  best  to  obtain  in- 
ground  high  to  prevent  errors  structions  from  the  manufacturer 
caused  by  such  shunt  resistance  in  for  the  installation  of  gages.  The  fol- 
the  circuit.  Generally  these  leak-  lowing  additional  points  may  deserve 
age  resistances  should  be  not  less  some  special  mention.  The  main 
than  50  megohms  and  preferably  problem  in  the  permanent  installa- 
should  be  of  the  order  of  200  tion  of  gages  is  that  of  stability; 
megohms.  that  is,  constant  zero  strain  resist- 

Gages  can  be  classified  into  two  ance  and  permanently  high  leakage 
groups  according  to  whether  they  resistance.  The  first  of  these  is  taken 
are  for  static  or  dynamic  strain  care  of  adequately  by  making  sure 
measurements.  As  t}i)ically  used,  that  the  operating  temperature  and 
the  gages  for  dynamic  strain  meas-  gage  elongation  are  kept  within  sat- 
urements  will  produce  about  six  isfactory  limits.  High  leakage  re¬ 
times  as  great  an  output  voltage  sistance  is  almost  entirely  a  matter 
for  the  same  strain  as  the  static  of  satisfactory  waterproofing.  An- 
gages,  and  the  dynamic  gages  have  other  reason  for  waterproofing  is  the 


FIG.  5 — Circuit  of  a  portablo  commercial 
instnimont  for  moasurlnq  itottc  ttrodn 


Commorcial  model  of  a  portable  atroin  in¬ 
dicator  using  o  monually  balanced  Wheat¬ 
stone  bridge  with  on  electronic  null 
balance  Indicating  ayatem 
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should  have  a  sensitivity  of  well  un¬ 
der  16  microvolts. 


Valtof*  Divide-  Cireait  for  DyoiMiie  Btroxu  m.  isure 

ments  Et  low  End  medium  frcquen 

VM  o  V  •  1  li.  cies,  deflection  bridge  circuits  usim 

Figure  2  shows  a  typical  voltage  i.v  j 

,  -i.  X  XU  X  *^"<5  earner  methods  are  pret  rablf 

dmder  cremt  for  the  measurement  circuits  provide  a  zero  strain  £ 
of  strain.  The  voltage  drop  across  compensation  for 

the  gage  varies  as  the  resistance  of  ss*,r>v.o  *  ^ 

.  temperature  errors, 

the  gage  is  changed  by  varying 

strain.  The  a-c  component  of  this  Dotoctiea  Iridgot  for  DyoamU 
voltage  drop  is  coupled  to  the  input  Mooforo«oots 

of  an  oscilloscope  through  fixed  ca-  A  typical  circuit  used  for  record 
pacitor  C.  ing  strain  on  magnetic  oscillofrraphi 

The  value  of  resistor  R  is  adjusted  of  either  the  mirror  or  direct  writir/ 
to  produce  approximately  15  volts  types  is  shown  in  Fig.  3.  The  bridgi 
across  the  500-ohm  gage.  Coupling  circuit  is  initially  balanced  to  pro 
capacitor  C  is  made  large  enough  to  duce  zero  signal  at  zero  strain.  Foi 
limit  to  a  permissible  value  the  at-  the  values  of  the  bridge  arms  given, 
tenuation  of  the  gage  signal  at  the  the  amplitude  of  the  signal  is  ver; 
lowest  frequency  to  be  measured.  closely  proportional  to  strain  and  th« 
In  general,  this  circuit  is  used  for  envelope  of  the  record  gives  strals 
measurements  of  rapidly  varying  conditions.  This  type  of  circuit  do« 
strains  where  static  strains  are  of  not  indicate  whether  strains  are  ten- 
little  importance.  There  is  no  simple  sion  or  compression  unless  phase  U 
method  of  providing  temperature  observed.  It  is  also  limited  to  meas- 
compensation  for  the  gage  and  no  uring  strains  at  frequencies  consid- 
simple  method  of  checking  zero  erably  below  that  of  the  oscillator  or 
strain  readings.  The  circuit  has  no  other  source  supplying  the  bridge,  k 
frequency-  limitations  from  0  to  above  long  as  the  envelope  of  the  carrier  ii 
30,000  cps  except  as  the  characteris-  used  to  read  strain, 
tics  of  the  coupling  capacitor,  ampli-  Figure  4  is  essentially  the  same 
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prevention  of  rusting  or  other  chem¬ 
ical  corrosion  which  may  loosen  the 
bond  between  gage  and  surface. 


Electreaie  ClreaHt  for  Sfroia  Gofes 

One  of  the  design  problems  in 
working  out  suitable  electronic  in¬ 
struments  to  measure  strain  with  re¬ 
sistance  gages  is  that  of  measuring 
with  high  precision  a  small  fractional 
change  in  resistance  of  the  gage 
which  is  caused  by  surface  strain, 
where  initial  variations  or  tempera¬ 
ture  changes  may  cause  variations  in 
resistance  several  times  as  great.  In 
terms  of  a  typical  example,  the  ini¬ 
tial  gage  resistance  would  be  120 
ohms  with  an  initial  variation  of 
±0.76  ohm,  and  a  resistance  change 
produced  by  strains  of  the  order  of 
±0.25  ohm.  For  a  ±0.26-percent 
measuring  accuracy,  resistance 
changes  caused  by  strain  would  have 
to  be  measured  to  an  accuracy  of 
±0.0006  ohm.  Assuming  a  temper¬ 
ature-resistance  coefi^ent  for  the 
wire  of  lO"*  per  deg.  C.,  the  error 
caused  by  temperature  changes  might 
be  of  the  order  of  0.0012  ohm  per 
deg.  G.  Compensation  for  ambient 
temperature  errors  would  accord¬ 
ingly  be  necessary.  Assuming  gage 
excitation  of  8  volts  and  a  bridge  cir¬ 
cuit,  the  corresponding  voltage 
change  for  full  scale  will  be  0.00625 
volt.  For  ±0.25-percent  measuring 
accuracy,  the  balancing  system 
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FIG.  7 — ^Datailt  of  tolonoid  drlro  motor  and 
bolondng  capacitor  of  oloctronle  itroin  rocordor 
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ircuit  as  Fig.  3,  modified  only  by  the 
ise  of  a  rectifier  voltmeter  in  the  out- 
lut  of  the  unbalance  voltage  ampli 
ier  for  indicating  instantaneous 
ralues  of  slowly  varying  strains  or 
or  reading  average  values  of  more 
apidly  varying  strains.  These  char 
cteristics  are  obtained  by  adjusting 
be  damping  on  the  indicating  meter 
ind  by  use  of  integrating  or  averag- 
ng  networks  in  the  amplifier.  This 
circuit  does  not  indicate  whether 
strains  are  tension  or  compression. 

Mmaally  laloaced  Iridg*  for 
Stotic  Strata  M*otar*M*at 

The  complete  circuit  of  a  commer¬ 
cial  instrument  for  the  measurement 
of  static  strain  is  shown  in  Fig.  5. 
This  instrument  uses  a  manually  bal¬ 
anced  Wheatstone  bridge  with  an 
electronic  null  indicating  system. 
(Details  of  the  operating  adjust¬ 
ments  for  the  measuring  bridge  have 
beeri  omitted  for  clarity.) 

The  a-f  oscillator  supplying  the  ex¬ 
citation  voltage  to  the  measuring 
bridge  circuit  and  the  three-stage 
amplifier  for  the  bridge  unbalance 
voltage  are  entirely  conventional. 
The  output  from  the  unbalance  volt¬ 
age  amplifier  and  a  phasing  voltage 
from  the  oscillator  are  fed  into  the 
corners  of  the  rectifier  bridge.  The 
null  indicating  meter  is  connected  in 
a  voltage-difiference  balance  between 
the  amplifier  and  the  oscillator  voltp 
age  sources.  The  action  of  this  cir¬ 
cuit  produces  through  the  meter  a 
pulsating  direct  current  that  is  pro¬ 
portional  to  the  amplified  unbalance 
voltage  and  has  a  polarity  deter¬ 
mined  by  whether  the  unbalance 
voltage  is  in  phase  or  out  of  phase 


Oscillator  output  coils 
to  measuring  circuit 


FIG.  I — Qrcuit  diagram  of  balancing  control  unit  for  tbo  oloctronic  strain  rocordor 


with  the  oscillator  voltage.  The  bal¬ 
ance  meter  thus  indicates  magnitude 
and  direction  of  bridge  unbalance. 

Tlmo-Strain  Raeerdor  for  Static  Stroin 

Figure  6  shows  a  block  diagram  of 
a  self-balancing  resistance  bridge  for 
continuous  recording  of  strain  on  a 
single  gage.  In  this  instrument,  ad¬ 
justments  are  provided  for  making 
the  instrument  direct  reading  in 
micro-inches  per  inch  of  strain.  These 
adjustments,  which  compensate  for 
variations  in  initial  gage  resistance 
and  also  for  different  strain  sensitiv¬ 
ity  factors,  are  omitted  from  the 
bridge  wiring  in  the  diagram. 

A  variable  capacitor  is  used  in¬ 
stead  of  a  slidewire  as  the  balancing 
arm  of  the  bridge.  The  variable  ca¬ 
pacitor  is  designed  for  maximum 
capacitance  variation  with  a  rota¬ 
tion  of  about  45  deg.  This  small  an¬ 
gular  travel  of  the  capacitor  allows 
precise  balancing  action,  as  the  ca¬ 
pacitance  variation  is  continuous  as 
compared  with  the  turn  spacing  lim¬ 
itation  in  spirally  wound  slidewires. 

A  resulting  advantage  of  this  con¬ 
struction  is  the  use  of  a  reciprocat¬ 


ing  solenoid-type  motor  instead  of  a 
rotating  type  with  gear  train.  Figure 
7  illustrates  various  details  of  this 
balancing  capacitor  and  the  solenoid 
drive  motor.  The  advantages  of  us¬ 
ing  electronic  units  is  striking  in  this 
instrument.  Previous  designs  of  in¬ 
struments  using  galvanometers  with 
motor-driven  feeler  and  clutch 
mechanisms  to  reposition  slidewire 
contacts  had  fifteen  moving  parts. 
In  this  strain  recorder  there  are  only 
five  moving  parts  and  these  require 
no  oiling  or  other  periodic  mainte¬ 
nance. 

Circuit  details  for  the  electronic 
balancing  control  unit  are  given  in 
the  wiring  diagram  in  Fig.  8.  Tubes 
y,  and  Vt  are  voltage  amplifiers  for 
the  bridge  unbalance  voltage.  These 
stages  are  conventional  in  design. 

The  amplified  unbalance  voltage  is 
applied  to  both  grids  of  dual-triode 
balance  control  tube  V*.  The  two 
plates  of  this  tube  are  energized  by 
equal  but  oppositely  phased  alternat¬ 
ing  voltages  from  the  same  oscillator 
which  energizes  the  measuring 
bridge  circuit.  A  pulsating  direct  cur- 
{Continued  on  page  192) 
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Metal  Locators 


r 


A  brief  survey  of  electronic  methods  for  locating  ore  bodies,  tracing  bur 
and  finding  other  buried  metal  objects.  Details  of  an  amplifier  deve] 

for  geophysical  work.  Public  utility  applications 


be  detected  by  locating  instrumentg] 
electrical 


When  electrical  energy  oags 
through  the  earth,  eddy  currents  ai 
reflected  waves  are  set  up  if  a  i  erli 
of  greater  conductivity  is  encou 
tered.  The  various  electronic  units 
be  described  each  depend  on  one 
more  of  these  principles. 


The  GcephoM 


The  geophone,  a  device  widely  usBil 
in  geophysical  work,  is  essentially  a 
rugged  portable  amplifler  with  & 
built-in  vacuum-tube  voltmeter.  A 
geophone  amplifier  used  by  the  au¬ 
thor  for  experimental  purposes  is 
shown  in  Fig.  1.  The  coil  picks  up 
a-c  magnetic  fields  for  amplificaticn 
by  the  geophone. 

When  the  geophone  is  used  for 


FIG.  1 — G«ophon*  ampliiter,  pickup  coil  and  heodphoBM.  Sororol  locatinq  systonu 

use  similar  opporcrtus 
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Electronics  has  found  wide 

acceptance  in  another  impor¬ 
tant  field,  that  of  geophysics,  as  well 
as  in  connection  with  such  closely  re¬ 
lated  problems  as  locating  lost  metal 
objects  and  tracing  buried  pipes  and 
cables.  All  these  applications  deal 
with  the  behavior  of  energy  trans¬ 
mitted  through  the  atmosphere,  earth 
or  water,  and  especially  with  the 
deviation  from  normal  behavior  when 
this  energy  encounters  a  foreign 
body  having  an  impedance  or  con¬ 
ductivity  differing  from  that  of  the 
surrounding  medium. 

Any  uniform  energy-conducting 
medium  may  be  thought  of  as  nor¬ 
mally  having  a  definite  or  character¬ 
istic  impedance  to  the  transmission 
of  energy.  Energy  traveling  through 
this  medium  and  encountering  a  sud¬ 
den  change  in  characteristic  im¬ 
pedance  will  be  reflected  or  will  set 
up  disturbing  radiations  which  may 
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FIG.  2 — Circuit  diaqrean  of  goophone  amplifier 
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Radio  bocrt-froquancy  metal  locator  In  nee.  This  electronic  device  Using  the  receiver  unit  oi  a  radio  balance  locator  in  tracing  a 

has  been  found  particulorly  useful  in  public  utility  work  pipe  under  the  pavement.  The  trcmsmitter  is  some  distonce  away 


I  tests  requiring  physical  contacts  to 
the  earth,  pointed  steel  contact  rods 
are  used  for  the  connection.  •  The 
headphones  are  usually  used  to  indi- 
‘  cate  the  signal,  although  the  vacuum- 
1  tube  voltmeter  is  useful  for  indicat¬ 
ing  maximum-signal  adjustments  as 
?  contrasted  with  the  null  points  which 
are  usually  best  detected  by  head¬ 
phones. 

The  amplifier  and  vacuum-tube 
voltmeter  circuits  are  shown  in  Fig. 
2.  The  amplifier  circuit  is  conven¬ 
tional  except  for  the  method  of  ob¬ 
taining  the  bias  for  the  1A5.  This 
bias  is  developed  across  the  900-ohm 
resistor  in  the  negative  B  battery 
lead  to  both  amplifier  tubes. 

A  separate  filament  battery  is 
necessary  for  the  voltmeter  tube 
since  the  filament  is  made  more  posi¬ 
tive  than  —B  to  obtain  grid  bias. 
This  bias  is  adjusted  by  a  potentio¬ 
meter  connected  across  the  negative 
half  of  the  B  battery. 

The  voltage  gain  of  this  amplifier 
is  43  db.  For  most  purposes  this  is 


enough,  but  another  stage  identical 
with  the  1N5  voltage  amplifier  can 
be  added  if  care  is  exercised  in  shield¬ 
ing  the  tubes  and  leads,  and  crystal 
headphones  are  used.  The  magnetic 
field  from  ordinary  headphones  would 
be  fed  into  the  pickup  coil,  with  re¬ 
generation  and  oscillation  as  the 
probable  result. 

Th«  Gvophoii*  Pickap  Coil 

The  pickup  coil  design  determines 
to  a  large  extent  the  sensitivity  and 
usefulness  of  the  geophone.  Usually, 
the  desired  result  is  maximum  volt¬ 
age  from  a  very  weak  magnetic  field, 
making  it  necessary  to  use  a  large 
number  of  turns  (from  5,000  to  20,- 
000  turns).  The  coil  in  Fig.  1  is 
wound  in  a  i-inch  wide  x  li-inch 
deep  groove  in  a  plywood  ring  9 
inches  in  outside  diameter.  It  holds 
5,000  turns  of  No.  36  enameled  wire. 

It  is  necessary  to  shield  the  coil 
from  the  effects  of  stray  capacity  and 
electrostatic  charges.  A  practical 
form  of  shielding  is  copper,  alum¬ 


inum,  or  tin  foil  pressed  around  the 
ring  and  ending  in  a  tape-insulated 
lap  joint  so  as  not  to  form  a  short- 
circuited  turn.  The  foil  is  connected 
to  the  shield  of  the  flexible  coil  lead. 
A  small  protractor  level  mounted 
on  one  side  of  the  wood  ring  is  very 
useful  on  some  locating  jobs. 

Gcophene  Power  Sapply 

For  most  applications  the  geo¬ 
phone  amplifier  system  of  location 
requires  a  source  of  a-c  power  or 
“transmitter”  applied  to  the'  earth 
in  the  area  being  searched,  or  to 
pipes  and  cables  when  their  course  is 
being  traced.  For  ordinary  small 
locating  jobs  the  conventional  auto 
radio  vibrator-inverter  circuit  ar¬ 
rangement  shown  in  Fig.  3  furnishes 
ample  power.  For  short  periods  of 
time,  it  may  be  used  with  dry  cells; 
otherwise  a  six-volt  storage  battery 
is  most  economical. 

When  the  geophone  is  used  for 
searching  large  plots  of  ground  for 
ore  bodies,  an  engine-driven  geher- 
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to  concentrate  the .  current  so  th 
equipotentiai  lineat'curve  ar  and 
conducting  body,  and  will  cun  ;  awa 
from  a  body  having  less  condi:  -tivit 
than  the  surrounding  earth.  This  i 
also  shown  in  Fig.  4. 

Th*  Saadbcrg  MagRctie  Mtfhed 

.  The  Sundberg  magnetic  metha 
uses  a  large  single-turn  loop  whic 
encircles  the  area  to  be  tested.  Tb 
loop  may  be  a  rectangle  as  large  ag  i 
mile  long  by  a  half  mile  wide.  Th 
loop  should  be  larger  than  the  area 
so  that  the  magnetic  field  w  ill  h 
more  nearly  vertical  in  the  area  h 
only  one  rod  is  used  on  each  side  they  question  than  it  is  near  the  loop  con 
must  be  placed  »far  enough  apart  so  doctor  carrying  the  exciting  current 
that  the  current  distribution  through  A  conducting  body  in  the  field  crj 
the  desired  area  is  fairly  uniform,  ated  within  the  loop  will  generate  j 


A-C 

^output 


FIG^  3 — ^Voriobla-Toltage  Tibrator-inT0rt*r  circuit  used  os  a-c  power  source  or  "trons- 
\  mitter"  for  geophone  ompUiier 


The  Eqelpeteafial  Method 

The  equipotentiai  method  is  used 
for  locating  ore  bodies  and  tracing 
earth  structures.  It  is  also  applicable 
for  locating  smaller  metal  bodies 
provided  the  measurements  are  pro¬ 
portioned  according  to  the  size  of  the 
lost  body  or  object  in  question.  A 
search  for  an  ore  body  may.  cover 
many  acres  and  the  earth  connections 
will  be  as  much  as  a  mile  apart.  In 
such  cases  the  equipotentiai  lines  will 
be  traced  with  separations  between 
lines  of  as  much  as  several  hundred 
feet. 

With  this  system  one  or  more 
ground  rods  are  driven  on  opposite 


current  distribution.  The  source  of  secondary  disturbing  field  which  h 
power  may  be  the  vibrator  supply  detected  and  tells  the  story  about  th? 
previously  described,  for  small  areas,  earth  below.  The  geophone  pickup 
Large  areas  will  require  an  a-c  source  coil  is  mounted  on  a  tripod  or  on  a 
with  several  hundred  watts  output.  surveyor’s  level  so  the  angle  of  the 
The  actual  tests  start  at  points  magnetic  field  can  be  measured.  The 

coil  is  adjusted  to  the  null  signi^ 


previously  measured  off  along  the 
edge  of  the  area,  as  in  Fig.  4.  The  point  and  the  angle  recorded  for  each 
geophone  amplifier  with  contact  rods  test  location.  Plotting  these  angles 
is  used  to  feel  along  the  equipotentiai  reveals  the  location  of  any  buried 
lines.  A  man  going  ahead  carries  the  conducting  bodies, 
amplifier  and  searches  for  the  null  As  in  the  equipotentiai  method,  the 
point.  After  finding  the  null  or  equi-  source  of  power  can  be  commercial 
potential  point  the  operators  advance  power  lines,  an  engine  driven  a-c  gen¬ 
erator, 


or  the  vibrator  supply  for 


and  a  rear  man  places  his  contact  rod 
at  the  last  equipotentiai  contact  point  small  areas. 

found  by  the  leading  man.  A  stake  Prior  to  the  actual  testing  a  sur- 
must  be  driven  at  each  null  test  posi-  veying  crew  marks  off  the  area  into 
tion  so  that  the  lines  can  be  surveyed  squares.  Stakes  at  the  corners  of  the 
and  plotted  later.  squares  indicate  the  test  locations. 

Inspection  of  the  plotted  lines  will  When  searching  for  small  objects 
reveal  any  marked  changes  in  the  it  is  not  necessary  to  mark  off  test 
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FIG.  5 — Circuit  ol  radio  beot-lrequency  metal  locator  dereloped  by  the  author 
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Earth  connections 
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FIG.  4 — Eilect  of  a  buried  conducting  moss 
on  equipotentiai  lines  as  measured  with  a 
geophone 
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When 


srea  m  a  systematic  manner, 
j  small  conducting  object  is  ap¬ 
proached  the  sigpal  will  appear  be- 
•ause  of  the  rapid  change  of  field  an- 
.]e  ifjsulting  from  the  secondary 
agnetic  field.  Directly  over  the  con- 
f  icting  object  the  field  polarization 
(vill  be  normal,  but  all  around  it  the 
iickup  coil  will  have  to  be  tipped 
from  vertical  toward  the  object  to 
vd  a  null  adjustment. 


Pip*  gild  Gobi*  LoeotiRg 

A  pipe  and  cable-locating  method 
..metimes  called  the  Darley  System 
s  useful  for  tracing  the  path  of 
iipes,  cables  and  other  buried  metal 
tructures.  It  depends  for  its  opera- 
ion  upon  picking  up  the 'inductive 
i.ld  from  a  current  flowing  in  the 
>ipe  or  cable  to  be  located.  In  the 
ase  of  a  power  or  communication 


use  of  the  level  on  the  coil,  the  exact 
*atoi°  '  a  location  can  be  found.  Also,  the 

lingl*  carrying  unit  approximate  depth  of  the  pipe  can 
® determined  by  backing  away  from 
the  pipe  until  the  null  signal  occurs 
at  an  angle  of  45  deg.  Then  the 
depth  of  the  pipe  is  equal  to  the  dis¬ 
tance  from  the  point  over  the  pipe 
^  to  the  45-deg.  position  of  the  coil. 

The  height  of  the  coil  above  ground 
[I.H.r®t7gII'£’thi“  subtracted  to  get  the  true 

Mat  •  ir*gu*nc7  lo-  depth  from  the  surface. 


I  able  normally  carrying  alternating  The  signal  will  be  detectable  for 
'  III  rent  it  is  usually  not  necessary  to  .some  distance  on  each  side  of  the  con- 
pply  an  external  signal.  If  other  nection,  depending  on  the  soil  resis- 
I  inductors  carrying  a-c  power  of  the  tance,  depth,  size  and  condition  of 
ame  frequency  are  close  by,  then  a  the  pipe.  With  a  coated  pipe,  as  is 
ignal  with  a  distinctive  tone  or  fre-  used  for  natural  gas  transmission 
iiieney  can  be  used  to  facilitate  the  across  country,  the  signal  is  reason¬ 
tracing  of  the  cable  or  pipe.  ably  strong  for  a  mile  or  more  in 

When  a  pipe  line  is  being  traced  it  each  direction, 
lis  usually  possible  to  make  a  connec-  The  geophone  with  pickup  coil  is 
‘ion  to  the  pipe  at  some  point  where  used  in  this  method  also.  The  vi- 
;he  location  is  known.  When  this  is  bra  tor  power  supply  is  very  satis- 
the  case,  the  signal  will  be  applied  factory  as  a  source  of  signal, 
between  the  pipe  and  a  ground  rod  or  The  null  signal  adjustment  of  the 
other  ground  connection.  If  a  con-  coil  gives  the  most  satisfactory  indi- 
nection  is  not  available  then  two  cation  of  the  position  of  the  pipe  or 
srround  rods  somewhere  near  the  pipe  cable  being  located.  The  null  signal 
but  spanning  the  unknown  section,  exists  when  the  axis  of  the  coil  is 
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Offlcw  aboord  a  seaplane  tender,  watching  scout  plane  come  In 


COMMUNICATIONS  equipment 

plays  a  vital  part  in  the  efficient  opera¬ 
tion  of  ships  serving  as  seaplane  ten¬ 
ders.  Photographs  appearing  here  show 
some  of  the  electronic  gear  aboard 
such  a  tender  operating  in  the  Aleu¬ 
tians  and  mothering  a  brood  of  long- 
range  “Catalina”  patrol-bombers, 
“Kingfisher”  scout  planes  and  PT 
boats. 

Not  all  the  gear  is  pictured  here. 
The  2,000-ton  ship  boasts  a  switch¬ 
board  for  maintaining  telephonic  con¬ 
tact  with  nearby  shore  bases  when  at 
anchor,  ’  “bull-horns”  and  associated 
sound  equipment  which  permits  a 
“talker”  to  relay  verbal  orders  all  over 
the  craft  and  for  some  distance  across 
surrounding  waters,  and  a  maintenance 
room  in  which  batteries  powering 
radio  equipment  are  charged  and  serv¬ 
iced. 

Tenders  constitute  a  complete  “home 
base”  for  the  smaller  offensive  and 
defensive  units  which  they  serve,  ef¬ 
fecting  repairs,  storing  fuel,  feeding 
and  quartering  crews. 


Communications  headquarters  aboard  the 
seaplane  tender.  Just  one  small  comer  oi 
it  is  shown 


116 


This  plane,  one  oi  a  squadron  patrolling 
the  bleak  island  chain,  struck  a  hidden 
reel,  was  beached  and  is  haring  her  bilge 
pumped  out 


ABOVE 


Home  to  its  Hooting  base  comes  a  "Cat" 
seaplane.  One  of  the  ship's  40-nun  guns 
is  risible  at  the  left.  The  rugged  mountain 
range  in  the  background  towers  up  to 
4,000  feet 
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The  directional  antenna  array 
which  has  been  in  operation  at 


Ja  which  has  been  in  operation  at 
radio  station  KDYL  since  the  sum¬ 
mer  of  1941  is  of  somewhat  unusual 
design,  in  that  the  two  towers  are  of 
unequal  height,  with  a  large  spacing 
between  the  towers.  At  the  same 
time,  the  coupling  and  phasing  net¬ 
works  were  somewhat  unorthodox. 
These  factors,  together  with  the  ra¬ 
ther  diversified  nature  of  the  terrain, 
made  an  antenna  problem  of  real  in¬ 
terest  to  an  antenna  engineer.  It  is 
the  purpose  of  this  paper  to  relate 
the  procedure  followed  in  properly 
adjusting  the  array  to  obtain  the  re¬ 
quired  radiation  pattern. 


Th«  Antenna  Problem  at  KDYL 


Prior  to  the  installation  of  the  ar¬ 
ray  at  KDYL,  this  station  operated 
with  a  single  nondirectional  totver 
400  feet  in  height,  approximately 
one-half  wave  at  the  operating  fre¬ 
quency.  It  was  decided  to  use  a  sec¬ 
ond  tower  200  feet  in  height  to  make 
up  the  directional  array.  By  using 


this  shorter  towey,  several  thousand 
dollars  were  saved.  The  additional 
sky  wave  which  would  result  by  us¬ 
ing  a  quarter-wave  tower  working  in 
conjunction  with  a  half-wave  tower 
was  desirable  since  the  country  sur¬ 
rounding  Salt  Lake  City  is  mountain¬ 
ous,  and  the  ground  wave  is  highly 
attenuated. 

It  was  felt,  after  three  years  of  ex¬ 
perience  with  the  operation  of  the 
single  half-wave  tower,  that  it  did 
not  fit  the  requirements  of  broad¬ 
casting  in  Utah.  High-angle  radia¬ 
tion  is  vitally  necessary  in  this  part 
of  the  country,  where  the  ground 
wave  attenuates  rapidly  and  the 
night  sky  wave  provides  a  service  to 
sections  of  the  state  which  would 
have  no  service  at  all  if  dependent  on 
ground  wave  transmission  alone. 

Figure  1  shows  the  desired  hori¬ 
zontal  polar  diagram.  The  towers 
are  located  on  a  somewhat  east-west 
line,  with  a  tower  spacing  of  0.66 
wave-lengths  (233  electrical  deg.) 
Tower  No.  2  lies  to  the  east  of  tower 


H-  0.6  Z  -  45®  +  233®  cos 


where 


It  =  0.6  /i  Z  -  45® 


the  pen 

of  tOW€ 
phase  1 
rents  of 
proport 

towers 


This  two-tower  directional  array  of  station  KDYL.  with  the  main  tower  (behind  the  building)  exactly  twice  the  height  of  the  other 
tower  (at  the  right).  i>  used  as  an  example  to  illustrate  the  two  methods  developed  by  the  authors  for  adjusting  currents  and  phosM 

to  secure  a  desired  nonsymmetrical  radiation  pattern 


No.  1.  If  the  two  antennas  were 
identical,  desired  shape  of  the  hori¬ 
zontal  pattern  would  be  obtained  if 
the  current  in  tower  No.  2  were  0.6 
of  that  in  No.  1,  and  if  the  current  in 
No.  2  lagged  the  current  in  No.  1 
by  45  deg.  If  the  horizontal  angle  <l> 
is  measured  counter-clockwise  from 
the  east  line  of  towers  as  shown  on 
Fig.  1,  the  shape  of  the  horizontal 
field  pattern  is  given  by 


This  horizontal  radiation  diagram 
is  replotted  in  Cartesian  coordinates 
in  Fig.  2.  This  was  done  for  greater 
ease  of  comparison  with  other  sim¬ 
ilar  patterns  in  the  work  about  to  be 
described.  This  type  of  pattern  in 
Cartesian  coordinates  gives  greater 
detail  in  the  null  points  than  when 
plotted  in  polar  coordinates. 

The  relation  shown  in  Eq.  (2)  is 
predicated  on  the  assumption  that 
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Tower  Broadcast  Arrays 


When  towers  of  unequal  height  are  used  in  a  broadcast  directional  array,  adjustments  are 
complicated  by  the  fact  that  magnitudes  and  phases  of  base  currents  may  differ  from  those 
of  the  radiated  fields.  Two  methods  are  presented  for  minimizing- cut-and-try  adjustments, 
one  involving  simple  field  strength  measurements  and  the  other  using  model  antennas 


the  towers  are  identical,  so  that  the 
fields  produced  by  each  tower  at  a 
point  in  the  horizontal  plane  lying  on 
the  perpendicular  bisector  of  the  line 
of  towers  have  the  same  respective 
phase  relations  with  the  base  cur¬ 
rents  of  the  towers  and  bear  the  same 
proportionality  factor.  When  the 
towers  are  of  unequal  height,  equal 


currents  at  the  bases  of  the  two  an¬ 
tennas  may  produce  greatly  unequal 
fields.  Furthermore,  with  the  base 
currents  in  phase,  the  two  fields  pro¬ 
duced  at  this  point  may  be  distinctly 
out  of  phase. 

Analysis  for  Unequal  Towers 

An  explanation  of  this  effect  may 


be  found  by  referring  to  Fig.  3.  This 
picture  should  be  regarded  as  en¬ 
tirely  qualitative,  but  illustrative  of 
the  phenomena  in  question.  The  cur¬ 
rent  along  an  antenna  may  be  re¬ 
garded  as  made  up  of  a  main  current 
wave  traveling  up  the  tower,  retard¬ 
ing  in  phase  as  it  travels  and  decreas¬ 
ing  exponentially  in  value.  A  second 
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FIG.  1 — ^Radiation  patturn  desirud  ior  KDYL  in  Salt  Lake  FIG.  2 — Upper  half  of  the  radiation  pattern  of  Fig.  1. 

City,  with  nulls  on  two  other  1320-kc  stations  and  on  two  replotted  in  Cartesian  coordinates  with  degrees  measured 

nearhy  sparsely  populated  areas,  the  Great  Salt  Lake  and  counterclockwise  from  the  horizontal  line  extending  to  the 

the  Utah  desert  right  through  the  towers 


^  (OeOREES) 


the  pattern  could  be  made, 
rjeh  ^oon  degenerates  into  a  good 
gl  of  ut-and-try  with  the  coupling 
This  first 


Substituting  Eq.  (3)  and  (5)  in 
(7),  we  obtain 

Ra,  1  /i  •“  0.6  Ka,  I  Ii,  or  (8) 

/»  -  0.912/,  (9) 

t 

We  have  thus  found  that  to  obtain 
the  desired  field  pattern  of  the  direc¬ 
tional  array,  Eq.  (9)  must  be  satis¬ 
fied. 

Similar  measurements  at  point  B, 
Fig.  6  yield 

Kb.\  —  24.0  mv  per  meter  at  point 

B  for  1  amp  in  No.  1  (10) 

K  B.t  15.78  mv  per  meter  at  point 

B  for  1  amp  in  No.  2  (11) 

Point  B  is  about  the  same  distance 
from  the  array  as  point  A,  but  need 
not  be  equal  to  it,  and  again  the  dis¬ 
tance  need  not  be  measured.  These 
values  serve  as  a  check  on  Eq.  (9) 
and  yield 

,  0.6ir«,  1- 


(}  phasing  networks. 

^c^uie  requires  a  great  deal  of 
fje,  much  trudging  around  the 
intryside  with  a  field  intensity 
jtar,  and  the  patience  of  Job*. 

4g  a  second  means  of  adjustment, 
e  might  consider  placing  the  phase 
onitor  pickup  coil  on  the  tall  tower 
Kjnt  half-way  up  the  tower,  so  that 
e  correct  phase  would  be  monitored, 
lia  does  eliminate  the  uncertainty 
phase  monitoring,  but  makes 
eesssary  the  use  of  an  extra  trap 
rcuit  to  bring  signal  from  this  coil 
the  phase  monitor  across  the  base 
^ulator.  To  assist  in  establishing 
L:e  current  phase  relationships  for 
e  in  designing  phasing  networks, 
is  then  necessary  to  place  another 
lase  monitor  pickup  coil  at  the  base 
the  tower  and  measure  the  phase 
tween  the  base  current  and  the 
[rrent  at  the  middle  of  the  antenna. 
Lis  system  was  not  used  because  of 
U  mechanical  difficulties  of  mount- 
g  the  upper  coil  on  the  tower  as 
bll  as  the  necessity  of  the  trap  cir- 
jiit  already  mentioned. 

The  third  possible  means  is  that 
)ilowed  by  the  authors,  in  which  the 
pcessary  relations  were  established 
om  field  measurements  and  were 
jrified  by  the  use  of  model  antennas. 


oscillator. 

FIG.  8 — Mathod  of  loodinq  modol  ontonnas 


FIG.  9 — Roldtioiisliip  of  rotolablo  model 
antennas  to  measuring  equipment 


After  the  transmission  lines  to  the 
io  towers  were  completed,  arrange- 
pnta  were  made  so  that  a  small 
nount  of  power  could  be  fed  to 
ther  tower.  Then  a  clear  spot  of 
iuund  on  the  line  of  towers  and 
bout  three  miles  east  of  the  array 
as  selected  and  a  field  intensity 
-ter  located  there.  This  is  point  A 
I  Fig.  5.  The  distance  to'  this  point 
unimportant  as  long  as  the  dis- 
mce  from  the  array  to  point  A  is  of 
:e  order  of  20  times  or  more  than 
e  spacing  between  towers. 

Since  tower  No.  2  is  about  one- 
uarter  wave  in  height  and  therefore 
r>unant  if  grounded,  this  tower  was 
"atod  on  its  base  insulator  so  that  it 
iould  be  distinctly  out  of  tune.  Then 
"wcr  No.  1  was  fed  with  a  small 
riKuint  of  current.  In  this  case,  it  was 
^<sible  to  get  3.0  amp  into  this  tower, 
^’ith  the  current  held  at  this  value, 
the  field  intensity  at  point  A 


per  meter.  Thus,  /,  is  3.0  amp  and  was  measured  with  an  RCA  Type 
F;.,  (field  at  A  due  to  current  in  No.  300-A  Phase  Monitor*,  and  it  was 
1)  is  78.0  mv  per  meter.  Thus,/.,,  is  found  that  the  current  in  No.  2 
3.0  amp  and  F.,.  (field  at  A  due  to  lagged  the  current  in  No.  1  by  159 
current  in  No.  1)  is  78.0  mv  per  deg.  The  fields  at  the  measuring 
roeter.  points  were  again  measured.  The 

The  field  at  A  is  directly  propor-  following  data  has  thus  been  accum- 
tional  to  the  current  in  the  antenna,  ulated: 
so  that  /j  _  amp 

Fa,  Kb,  X  Ix,  or  (3)  h  -  2  6  amp 

p  IRQ  Fa  ™  140  mv  per  meter 

Ka,  I  -  1*  *■  =  26.0  mv  per  meter  at  =  144  mv  per  meter 

3.0  W  =  233  deg 

point  A  for  1  amp  in  No.  1  .  (4)  Ka.x  ^  26.0  mv  per  meter  per  amp 

No.  1  was  then  grounded  to  throw  P®^  meter  per  amp 

j  XT  rt  ^  j  Ka.x  =  24.0  mv  per  meter  per  amp 

it  out  of  action,  and  No.  2  was  fed  k,.,  »  15.78  mv  per  meter  per  amp 

with  3.8  amp.  The  field  at  A  was  now 
found  to  be  65.0  mv  per  meter.  Then 

/.  is  .3.8  amp,  F.. .  is  65.0  mv  per  Appendix,  we  find  sin  A  =  -  0.1935, 
meter,  and  ^  _  0.965,  so  A  equals  —  11.5 

Fa,  I  “  A'a,  j/j.  (5)  degrees. 

KA,t  =  ^  =  17.1  mv  per  meter  The  results  of  these  calculations 

at  point  A  for  1  Lp  in  No.  2  (6)  Fig.  6.  At  the 

To  meet  the  desired  conditions  im-  current  /,  lagged  /,  by 


was 

ured,  and  found  to  be  78.0  mv 
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the  awtemna 


ONE  MOLE  UJOVE  CX3U)N 
TME  OnTEnNO 


a  little  more  turn 

ONE  MOLE  aiOVE  DOU>N 
tme  ANTENNO 


100  Ito  140  160 

SESIUn  mOMTOPOrAmWNR 

FIG.  4  (ABOVE) — ^Variation  oi  magnitude  and  phase  angle  oi  total  tower  current 
with  distance  iiom  the  top  of  the  tower 


FIG.  5  (RIGHT)  —  Measuring 
points  (A.  B  and  O  used  in  the 
field  measurement  method,  with 
each  tower  in  turn  being  ener¬ 
gised 


reflected  current  wave  travels  down 
the  tower,  again  retarding  in  phase 
and  decreasing  exponentially  in 
value. 

At  the  top  of  the  antenna,  where 
the  total  current  must  be  zero,  the  two 
current  waves  are  equal  in  magni¬ 
tude  and  exactly  out  of  phase  so  that 
the  vector  sum  of  the  currents  is 
zero.  As  we  travel  down  the  antenna, 
the  total  current,  shown  as  the  vector 
sum  in  Fig.  3,  changes  phase  very 
little  until  we  reach  the  region  about 
one-half  wave  from  the  top  of  the 
antenna,  where  the  phase  shifts  about 
90  deg.  As  we  proceed  still  further, 
the  phase  shifts  another  90  deg.,  so 
that  the  current  in  this  region  is  al¬ 
most  180  deg.  out  of  phase  with  the 
current  near  the  top  of  the  antenna. 

Figure  4  shows  the  current  mag¬ 
nitude  and  phase  angle  as  a  function 
of  the  distance  from  the  top  of  the 
antenna.  It  is  shown  that  for  a  tower 
which  is  only  one-quarter  wave  tall 
(90  deg.)  the  current  all  along  the 
tower,  including  the  base  current,  has 
essentially  constant  phase,  so  that 
the  radiated  field  bears  a  simple 
phase  relation  with  the  current  at 
the  base  of  the  tower.  However,  if 
the  tower  is  close  to  one-half  wave  in 


height  (180  deg.),  the  current  along 
most  of  the  tower  is  substantially 
constant  in  phase,  but  the  base  cur¬ 
rent  is  very  much  out  of  phase  with 
most  of  the  current  along  the  tower. 
The  phase  of  the  radiated  field  will 
be  essentially  determined  by  the  large 
currents  in  the  neighborhood  of  one- 
quarter  wave  from  the  top  of  the 
tower,  so  that  the  phase  relation  be¬ 
tween  base  current  and  the  radi¬ 
ated  field  may  be  a  complicated  and 
critical  relation. 

In  the  actual  installation,  one  is 
then  confronted  with  the  problem  of 
deciding  just  what  magnitude  and 
phase  of  base  currents  to  use.  This 
decision  is  important  since  the  cur¬ 
rents  will  be  metered  by  ammeters 
placed  in  the  lead  at  the  base  of  the 
tower  and  by  a  phase  monitor  whose 
pickup  coils  are  coupled  to  the  same 
lead. 

Choice  of  Three  Methods 

It  seems  that  three  separate  means 
of  adjusting  the  array  could  be  fol¬ 
lowed.  First  one  might  simply  guess 
at  the  desired  networks  needed,  set 
up  the  system  and  examine  the  field 
pattern  obtained.  Then  adjustments 
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FIG.  7 — ^Terminated  transmission  line  upon 
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FIG.  13 — Complete  phaeinq  and  coupling  finally  used  at  KDYL 


ig,  12 — Vector  diaqromi  for  model  antenna  method 


introduced  a  phase  delay  of  65  deg. 
The  complete  phasing  and  coupling 
system  is  shown  in  Fig.  13.  The  90- 
deg.  lagging  network  at  the  input  of 
the  transmission  line  leading  to 
tower  No.  2  was  used  simply  for 
phase  shift,  with  no  impedance  con¬ 
version. 

The  inductance  L  and  capacitance 
C  in  this  diagram  form  an  interest¬ 
ing  yet  simple  power-dividing  net¬ 
work.  Its  operation  may  best  be  de¬ 
scribed  by  referring  to  the  circuit  of 
Fig.  14.  The  two  resistors  R  in  this 
case  each  represent  the  70-ohm  loads 
furnished  by  the  transmission  lines 
and  their  associated  networks.  The 
reactance  of  the  capacitor  may  be 
selected  at  random.  We  will  desig¬ 
nate  the  relative  value  with  respect 
to  R  as  M,  so  that 

Xc  =  MR  (23) 

Our  remaining  condition  is  that 

when  once  the  capacitance  has  been 

set  at  a  selected  value,  the  inductance 
will  be  set  to  have  the  value 

Xl  =  RM  (24) 


This  gives  us  the  information 
at  when  =  /,  Z—  180°, ^he  effec- 
iye  radiating  fields  were  F,  =  0.65 
\Z-30°.  These  conditions  are  shown 
,t  (o)  in  Fig.  12.  As  was  done 

idier  in  the  paper,  we  turn  F,  in  a  Z,  =  71.7  -  jl68  8  ohms  (21) 

i.Tckwise  direction  until  the  desired  Also,  R^,  „  the  self  resistance  of  No. 
l5-deg.  angle  is  obtained  between  the  2,  is  69.0  ohms,  and  X,.  „  the  self  re- 
'  For  this  condition,  we  find  actance  of  No.  2,  is  -l-  147.0  ohms,  so 
hat  It  leads  U  by  165  deg.  the  impedance  of  tower  No.  2  during 

Since  we  desire  the  field  ratio  to  be  operation  of  the  array  is 
).6,  and  we  have  found  that  equal  _  _ 

iirrents  yield  a  field  ratio  of  0.65,  “  77  “  "^77^" 

he  necessary  current  ratio  is  0.6  0.65  =  44.0-f  jl30.3  ohms  (22) 

,r  0.923.  Since  the  array  is  fed  with  con- 

Thus,  for  operation  of  the  array,  centric  transmission  lines  which 
e  find  that  the  base  current  condi-  have  a  characteristic  impedance  of 
ion  shall  be  70  ohms,  tower  No.  1  was  matched 

•/j  =  0.923  h  165^  (18)  to  its  transmission  line  by  the  simple 

method  of  inserting  a  single  induc- 
Fhating  and  Impcdonee-Mafchinq  tance  coil  in  series  with  the  antenna 
Circuits  to  cancel  out  the  capacitive  reactance 

The  data  previously  obtained  was  of  168.8  ohms.  The  effective  resis- 
■Ificient  to  yield  the  mutual  im-  tance  of  No.  1  was  so  close  to  70  ohms 
-dance  between  the  antennas.  With  that  a  resistance-changing  network 
.ver  No.  2  resonated  and  grounded,  was  not  considered  necessary.  A  T 
nil  with  tower  No.  1  fed  directly,  network  was  placed  at  tower  No.  2  to  Then 
-  7iZ  =  I^Rt  t  (19)  the  impedance  Zg  to  a  pure 

.  ,  resistance  of  70  ohms.  This  network  Tl  =  i 


Here  i?i.„  the  self  resistance  of  No.  1, 
is  96.5  ohms,  and  X,,  „  the  self  react¬ 
ance  of  No.  1,  is  —165.0  ohms.  When 
these  values  are  inserted  in  Eq.  (20) 
we  find  that 


R-jXc  R  -  jMR  MR  -f  jR 

(26) 

Dividing  Eq.  (25)  by  Eq.  (26), 

Il/Ic  =  —  jM  (27) 

Thus  we  see  that  the  current  in  the 
inductive  arm  always  lags  the  cur¬ 
rent  in  the  capacitive  arm  by  90  deg., 
and  is  M  times  in  magnitude.  This 
allows  us  to  vary  the  power  division 
between  towers  without  changing  the 
phase  of  the  currents. 

Another  useful  property  of  this 
{Continued  on  page  288) 


FIG.  14 — SimpI*  powur-diTidinq  network 
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159  deg.,  the  field  Ft  lagged  the  field 
Ft  by  11.6  deg.  The  results  of  turn¬ 
ing  Ft  clockwise  until  it  lags  Ft  by  45 
deg.  are  shown  at  (b)  in  Fig.  6.  This 
turning  of  F,  is  accompanied  by  a 
turning  of  h  through  the  same  angle, 
so  that  we  see  that  It  actually  leads 
/,  by  167.6  deg.  when  the  fields  are  in 
the  phase  relation  which  will  yield 
the  desired  field  pattern.  Thus,  from 


E. 


where  Z,  is  the  characteristic  im¬ 
pedance  of  the  line  and  X  is  the  wave¬ 
length.  When  X  =  X  4, 

E,  *  jT^.  (16) 

and  when  x  =  3X/4, 

-  jLz.  (17) 

Stated  more  simply,  the  voltage  at  a 


tween  the  antennas.  If  the  t  vq 
are  each  odd  multiples  of  a  uai 
wave  in  length  and  differ  in  len 
by  one-half  wave,  the  current  in 
antennas  will  then  be  equal  i  \ 
nitude,  but  will  be  directly  out 
phase  with  each  other  (180  deg.) 

The  arrangement  of  Fig,  8 
placed  on  a  rotating  metal  plate 
turntable.  A  receiving  antenna, 


this  relation  and  Eq.  (9),  when  point  on  a  transmission  line  is  equal  intensity  meter,  and  an  Esterlin 


F,  =  0.6  ^  Z  -  45“  (13) 

the  base  currents  in  the  array  must 
be  related  by 

A  *  0.912 /rz+ 167.5°  (14) 


Model  AotoMMO  Moosoromaat* 


To  verify  the  conclusions  reached 
by  actual  field  measurements,  models 
of  the  two  KDYL  towers  were  con¬ 
structed.  In  order  that  the  field  pat¬ 
tern  measured  in  the  models  might 
be  of  use  in  furnishing  information, 
it  was  necessary  that  the  base  cur¬ 
rent  relations  be  known.  A  simple 
property  of  transmission  lines  made 
this  possible.  Figure  7  shows  a  trans¬ 
mission  line  terminated  in  an  arbi¬ 
trary  impedance,  and  fed  with  a  gen¬ 
erator  at  the  other  end.  At  some 
point  (x=0),  we  designate  the  cur¬ 
rent  and  voltage  as  I,  and  F,.  Then  at 
a  point  X  units  toward  the  generator 
the  voltage  is 


to  the  product  of  the  characteristic 
impedance  and  the  current  at  an¬ 
other  point  which  is  an  odd  number 
of  quarter  waves  further  along  the 
line.  The  voltage  and  current  are  in 
time  quadrature.  The  ratio  of  cur¬ 
rent  to  voltage  and  the  phase  relation 
is  independent  of  the  value  of  the 
load  impedance  or  the  standing  wave 
relationship  on  the  line. 

The  model  antennas  were  then  fed 
from  an  oscillator  by  means  of  the 
concentric  transmission  lines  shown 
in  Fig.  8.  In  this  figure,  E,  is  the 
common  voltage  at  the  junction  of 
the  transmission  lines.  Thus,  if  the 
two  lines  are  each  odd  multiples  of  a 
quarter  wave  in  length,  and  are 
equal  in  length,  the  two  antenna  cur¬ 
rents  will  be  forced  to  be  equal 
in  magnitude  and  in  phase  with 
each  other,  even  though  the  antennas 
have  widely  different  impedances  and 
large  mutual  impedance  exists  be¬ 


Angus  recorder  were  placed  a  g 
many  wavelengths  away  from 
transmitting  antenna  system, 
shown  in  Fig.  9.  The  field  intensit 
was  thus  recorded  as  a  function  t 
angle  of  rotation  of  the  transmittin 
antenna  system. 

With  the  antennas  fed  with  equ; 
and  in-phase  currents,  the  bro 
curve  of  Fig.  10  was  obtained, 
number  of  field  intensity  ratios  a? 
phase  angles  were  substituted  in  th 
field  intensity  equation  to  find  th 
best  fit  with  the  theoretical  cun 
The  solid  curve  on  Fig.  10  represent 
the  best  fit,  obtained  from  the  for 
mula  ! 

1  -  0.65  Z  -  30°  +  233"  COB 
1.65 

When  the  antennas  were  fed  di 
rectly  out-of-phase  and  with  equal 
currents,  the  broken  curve  of  Fig.  li 
was  obtained.  The  best  fit  was  otr 
tained  from 


5)  CONO'TIi 


FIG.  10 — Measured  curre  obtained  when  rotating  model 
antennas  were  led  with  in-phase  equal  currents,  and  best 
obtainable  calculated  curre 


FIG.  11 — Measured  curre  ob'.ained  when  rotating  model 
antennas  were  fed  with  out-oi-phase  equal  currents,  end 
best  possible  calculated  curre 
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rJhis  edge  of  register  marks  must  be  accurately  lined  with  edge  of  stamps  as 


PHOTOTUBES 
Control 
Perforating 
Of  U.  S.  Stamps 


Correcfton  sys/ie/7?  tbr 
iongi/uof/na/  perfbraf/ons\. 


Rolls  of  printed  and  gummed  U.  S.  postage  stamps 
are  accurately  perforated  and  cut  into  400-stamp 
sheets  at  the  rate  of  200  sheets  per  minute  by  photo¬ 
tubes  and  thyratron-controlled  motors  responding 
to  printed  marginal  register  marks 


Director 

Bureau  of  Engraving  and  Printing 
Treasury  Department 
Washington,  D.  C. 


ABOVE  AT  RIGHT:  Functions  of  the  electronic  register  control  on  the  stamp 
perforating  machine  now  in  rue  ot  the  U.  S.  Bureau  of  Engraring  and 
Printing.  Fire  phototubes,  each  in  its  own  scanning  head  S,  are  rued 

BELOW:  Arrangement  of  a  400-stamp  sheet  of  U.  S.  stomps,  showing  sizes 
and  positions  of  register  control  marks  in  margins 


Cpoher 
register 
marks 
iff  weh  1 


|¥ 

1 

pr  j 

J  1 

i 

A 

idy 

'‘-tfoH  carriage 

r  ,  Correctforf  ~ 

Vehcenfermg  system  /on^i/udinalp  .ro 


POSTAGE  STAMPS  are  printed  by 
the  steel  plate  intaglio  process  on 
a  web-type  rotary  press.  This  proc¬ 
ess  requires  that  the  paper  be  wetl»i 
to  soften  it  in  order  that  it  may  be 
depressed  into  the  fine  lines  of  the 
steel  engraving  to  pick  up  the  in'K 
from  the  plate.  The  sequence  of 
printing  and  gumming  is  completely 
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OorrecHon  for 

/aferaf  perrora/tono 


1(^/7  Joref/s* 


iVed  propulsion  roiiors 
for  lateral  register 


_ _  _  JV^  Start- stop  artel 

SYMBOLS  lmtn,m,^panH 

source  /CX  Motor-operated  register  corrective  equipment 
Manual  control  buttons 


lateral  perforator  Scanning  head,  including  light 

cylinder ponct,  andc/re  jj]  Electronic  control  ponel 


automatic  and  the  rotary  presses  de-  tions,  such  as  temperature,  atmos-  for  part  manual  and  part  electronic 
liver  the  work  in  a  continuous  web  pheric  conditions,  and  water  repel-  control.  The  present  equipment  is 
[tpproximately  three  thousand  feet  in  lency  of  the  paper.  It  becomes  ob-  operated  at  a  normal  output  of  two 
length,  wound  on  rolls.  Such  a  roll  vious,  therefore,  that  the  work  on  hundred  400-subject  sheets  per  min- 
ivill  contain  eighteen  hundred  sheets  the  delivered  rolls  will  vary  in  di-  ute  and  requires  a  web  speed  of  ap- 
nf  four  hundred  stamps  each  sheet.  mensions.  This  variation  in  length  proximately  340  feet  per  minute.  The 
A  roll  of  blank  paper  is  placed  in  of  the  impressions  is  cumulative,  equipment  is  capable  of  delivering 
Ihe  rotary  press  and  threaded  Under  some  conditions  the  length  220  sheets  per  minute  or  a  web  speed 
through  the  various  mechanisms,  will  be  shorter  than  the  average  and  of  approximately  368  feet  per  min- 
Rriefly,  the  operation  consists  of  under  other  conditions,  longer.  Dis-  ute.  The  original  designs  obtained 
wetting  the  paper,  applying  the  crepancies  of  3/32  of  an  inch  in  correction  through  mechanical  re¬ 
printed  impression,  and  then  pass-  length  per  impression  are  not  un-  lays  operated  by  the  electronic  scan- 
ing  the  web  'over  an  electrically  common.  The  width  of  the  web  or  ning  heads,  at  a  much  slower  web 
heated  chute  where  the  moisture  is  sheet  is  also  subject  to  variation,  speed.  To  obtain  the  increased  speed, 
liispelled  and  the  ink  is  set.  The  web  which  has  been  found  at  times  to  be  the  mechanical  relays  were  replaced 
rontinues  through  a  series  of  rollers  as  much  as  i  inch.  These  variations  with  thyratron  tubes  giving  direct 
where  the  gum  is  applied  to  the  re-  require  continuous  adjustment  in  impulses  to  the  differential  controls. 
^Lr^;e  side,  following  which  it  is  con-  the  perforator  mechanism  to  keep 
>Lyed  through  an  electrically  heated  the  perforations  within  the  limits 
iharnher  where  the  gum  is  dried  and  provided  between  stamps.  Further-  The  rolls  of  printed  and  gummed 
final  drying  of  the  ink  takes  place,  more,  variations  of  positioning  of  stamps  as  received  from  the  rotary 
Tht*  operation  is  concluded  in  the  the  printed  work  on  the  web  and  in  presses  described  above  are  placed  in 
automatic  winding  into  rolls.  the  rolls  as  delivered  from  the  ro-  the  perforator  on  a  carriage.  This 

The  next  operation  is  the  perfora-  tary  presses  require  correction  of  the  carriage  has  the  first  stage  of  elec¬ 
tion  and  shearing  into  sheets  of  four  roll  position  in  delivering  the  web  to  tronic  control,  which  is  operated  by  a 

hundred  stamps  each.  .The  registra-  the  perforator.  series  of  register  marks  located  in 

tions  of  this  operation  are  electron-  The  work  of  the  perforator  with  the  center  of  the  sheet.  These  regis- 
i(  ally  controlled.  which  we  are  now  concerned  consists  ter  marks  are  scanned  by  a  pair  of 

Perforatia  Problcmi  trimming,  perforating,  and  cut-  phototubes  and  when  correctly  cen- 

^  ting  the  web  into  sheets  of  four  hun-  tered,  the  roll  carriage  remains  sta¬ 

in  the  wetting  of  the  paper  for  the  dred  stamps  each.  The  present  tionary.  However,  a  slight  variation 
rltrinal  printing  operation,  drying,  method  is  the  result  of  gradual  de-  in  the  j)osition  of  these  register 
gumming,  and  redrying,  the  paper  is  velopments  originated  by  the  Bu-  marks  will  set  up  corresponding  lack 
subjected  to  varying  degrees  of  ex-  reau  of  Engraving  and  Printing  as  of  balance  through  the  scanning 

tubes  and  iifitiate  the  movement  of 


Description  of  Control  System 


pansion  and  contraction, 
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factors  contribute  to  these  varia-  equipment  was  designed  and  built  (Continued  on  page  315) 
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PERMANENT  MAGNE 


^  .  .  n 

Empirical  data  based  upon  practical  experience  and  fundamental  equations  take  int( 
account  the  many  variables  involved  in  the  design  of  a  permanent  magnet  for  a  parti cul; 
job.  Through  their  use  it  is  often  possible  to  obtain  required  characteristics  in  the  firs 
trial  design.  Advanced  design  considerations  will  be  discussed  in  subsequent  artiefi 


IN  THE  DESIGN  of  permanent  mag¬ 
nets,  we  are  interested  in  the 
demagnetization  curve  of  the  par¬ 
ticular  magnet  steel  at  hand  and  not 
in  any  other  portion  of  the  hysteresis 
loop.  In  the  complete  hysteresis  loop 
shown  in  Fig.  1  (a),  the  demag¬ 
netization  curve  is  in  the  second 
quadrant,  and  is  reproduced  by  it¬ 
self  in  Fig.  1  (b).  It  is  important 
that  the  reason  for  this  concentra¬ 
tion  of  interest  be  understood  clearly. 

Any  permanent  magnet  which  is 
working  (i.e.,  supplying  useful  flux 
to  an  air  gap  within  which  is  located 
an  object  requiring  this  flux)  is 
working  somewhere  on  its  demag¬ 
netization  curve.  A  moment’s  reflec¬ 
tion  and  a  glance  at  Fig.  2  will  show 
why  this  must  be. 


EDITOR'S  NOTE:  The  terminology  of 
magpethm  is  in  some  ways  unique.  For  ^ 
those  who  feel  the  need  of  review,  the 
author  has  prepared  a  brief  explanation  > 
of  magnetic  phenomena  and  terms,  giving 
clear  and  simple  definitions  of  flux  lines, 
field  strength  H,  magnetic  induction  B 
and  related  terms.  This  short  "refresher 
course"  appears  at  the  end  of  this  article. 


Let  US  assume  that  the  horseshoe 
magnet  shown  in  Fig.  2  (a)  has  been 
saturated  and  the  magnetizing  field 
removed.  The  flux  path  is  closed  by 
the  soft  steel  bar  (usually  called  a 
keeper)  across  its  poles,  and  there 
exists  no  demagnetizing  influences 
upon  the  magnet.  Since  H  is  zero, 
the  flux  density  in  the  magnet  is  at 
the  point  Bg  of  Fig.  1. 

If  a  slot  is  cut  through  the  keeper 
as  shown  in  Fig.  2  (b),  the  magnetic 


Magnetic  Induction  in  gauss 
Magnetizing  force  in  oersteds 
Residual  flux  density 
Coercive  force 


poles  thus  exposed  on  the  cut  surl 
[faces  will  exert  a  demagnetiyir* 
'effect  upon  the  magnet.  Putting  thfl 
in  different  words — a  negative  valJ 
of  H,  the  value  of  which  dependB 
upon  the  size  of  the  cut,  will  havl 
been  applied  to  the  magnet,  and 
in  the  magnet  will  lie  somewhere  n 
the  demagnetization  curve  betwee 
Bg  and  He. 

The  value  of  B  can  never  be  le^ 
than  zero  in  a  working  magnet  sim 
the  only  demagnetizing  force  exert 
is  that  of  the  air  gap,  which  woul 
be  zero  when  B  is  equal  to  zero.  Is 
other  words,  the  only  demagnetizii 
influence  on  the  magnet  is  a  sort 
self-inflicted  one  which  weakens  a' 
the  flux  density  in  the  magnet  ap. 
proaches  zero,  and  which  could  ne.e; 
reverse  the  polarization  of  the  rnag 
net. 

The  above  applies  only  to  magnpt 
in  the  working  circuits  of  which  ai 
gaps  alone  appear  as  the  demagne 
tizing  influences.  What  has  bet: 
said  applies  only  in  part  to  maRne- 
for  motors,  generators,  magnet: 
and  other  devices  which  have  hea\7. 
nonuniform  additional  demagnetiz 
ing  influences  originating  in  the  cur 
rent  flowing  in  their  coils.  The  ar. 
alysis  of  these  slightly  more  eornpli 
cated  cases  will  be  taken  up  in  tta 
next  article  of  this  series. 

The  intersection  of  the  demagne¬ 
tization  curve  with  the  B  ordinate, 
which  we  have  designated  as  B»,  is 
usually  called  the  “residual  flux  dens¬ 
ity,”  while  the  intersection  of  the 
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FIG.  1 — (a)  Complete  hysteresis  loop,  (b) 
Second-quadront  demagnetization  curve, 
reproduced  by  itself 


FIG.  2 — (a)  Horseshoe  magnet  with  flux 
path  closed.  (b)  With  slot  ciit  dirough 
keeper,  exposing  poles  and  exerting  a 
demagnetizing  effect  upon  the  magnet 


FIG.  3 — (extreme  right)  Simple  magnetic 
circuit,  consisting  of  a  permanent  magnet, 
a  pair  of  pole  pieces  and  on  air  gap 
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Typical  permansnt  magnets,  intended  for  a  wide  Toriety  oi  uses  in  electronic  and  electrical  gear 


urve  with  the  H  ordinate,  which  we  the  flux  in  the  gap  is  equal  to  the  flux  pole  (and  still  assuming  no  leakage), 
ave  designated  He,  is  usually  called  in  the  magnet,  or  Since  we  may  write  Hfl,  =  In  air, 

he  “coercive  force”  of  the  material  =  BA  when  the  flux  density  is  uni-  B  =  H,  hence  our  expression  be- 
fi  question.  form  over  the  area,  we  get  comes 

_  ,  _  B.A.  =  (1)  (2 

Dosign  Eqaations  Now,  again  referring  to  Fig.  3 

Now,  consider  the  magnetic  circuit  and  still  assuming  no  leakage,  let’s  Loakag*  CoRstantt 

hown  in  Fig.  3,  consisting  of  »  per-  see  how  much  work  is  done  by  or  on  g  j  2  are  the  complet, 

anent  magnet,  a  pair  of  soft  iron  a  unit  North  pole  in  the  various  parts  equations  for  a  permanent 

ole  pieces  and  an  air  gap.  of  the  circuit.  ^  ^  operating  without 

The  magnet  has  a  certain  length  The  force  exerted  on  this  |»le  is  The  factors  determining  th< 

.signated  by  L,  and  a  certain  area,  everyw'here  an  analytic  function  of  leakaire  that  will  exist  ir 

1..  The  area  (which  we  are.  for  the  the  complex  variable  and  hence,  since  ^tuc  cirLTare  num 

wment,  assuming  to  be  constant  Cauchy’s  Integral  Theorem  states  for  erous  but  are  concerned  mostly  witl 
nroughout  the  length  of  the  mag-  this  condition  that  the  line  integral  the  circuit  and  thi 

ot)  IS  that  of  a  section  taken  per-  about  any  closed  curve  in  the  region  reluctance  of  leakag. 

endicularly  to  the  length.  Likewise,  is  equal  to  zero,  it  follows  that  the 

he  air  gap  has  a  certain  length,  l„  toUl  work  done  6y  a  unit  North  pole  ,,e  computed  quit 

nd  a  certain  area.  A..  Let  us  also  moving  through  the  length  of  the  hv  tedious  and  painfu 

ssume  for  the  moment  that  A,  is  magnet  is  exactly  ^ual  to  the  total 

dual  to  the  area  of  the  exposed  soft  work  done  on  the  pole  moving  do„e  by  de 

re,,  pole  face,  although  we  shall  sec  through  the  gap.  If  this  were  not  engineers.  Instead,  a  constan 

ater  that  this  is  not  necessarily  so  true,  we  should  have  in  a  magnet  a 
n  this  general  case.  -source  of  energy  capable  of  continual 

For  the  purposes  of  the  following  dissipation  with  no  change  in  orig-  equations  be 

piscussion,  let  us  disregard  leakage  inal  value — an  infinite  reservoir  of 
ind  assume  that  all  the  flux  lines  in  magnetic  energy. 

H  e  magnet  cross  the  air  gap.  This  Since  field  strength  H  is  defined  f  o,  a,  .  •  i,. 

5  umption  permits  us  to  write  that  as  the  force  exerted  upon  a  unit  f  B,l,  ^  Hm  Im  (■ 


LECTRONICS 


December  1943 


to  make  them  appear  as  follows 
A.  -  FB,A,/B, 

Now  multiply  them  togetrier; 

,,  ,  FfB'Volm., 

Volunum  -  ■  p— „ —  - 


FIG.  4 — ^Energy  product  curro,  shown  In 
conjunction  with  domognotisatlon  curro 


Energy  Product  Cnrve 

_ _ _ _ evident  from  Eq.  6  that  t 

^  ’jj  volume  of  magnet  material  used 

/  I  !  supply  the  flux  density  B,  to  the  g 

/  j  *  in  question  is  inversely  proportin; 

/  I  1  to  the  product  of  the  B  and  H  of  t 

/  j  I  magnet  at  its  operating  point,  a 

/  I  j  that  this  volume  will  be  a  niinim: 

H  /  !  j  UK  when  the  product  is  a  maxim- 

«*  E|,H.  For  this  reason,  a  so-called  ener] 

product  curve  invariably  accj 
panics  every  demagnetization  cun 
An  energy  product  curve  is  si; 

These  are  two  simple  equations  vious  that  A.  and  L  can  not  be  solved  ilar  to  that  shown  accompanying  ti 
universally  used  by  magnet  engi-  for  until  and  are  known.  We  demagnetization  curve  of  Fig.  4,  a: 
neers  in  their  work.  Usually,  but  not  may  choose  and  to  make  the  consists  merely  of  the  product  of 
always,  the  problem  involved  is  the  magnet  operate  at  any  point  on  the  and  H  at  each  point  along  thc^ 
determination  of  the  correct  magnet  demagnetization  curve  we  wish.  The  magnetization  curve,  plotted  aga'- 
area  and  length  to  supply  a  given  question  naturally  arises — is  there  B.  The  point  at  which  this  prod' 
flux  density  B,  to  a  given  gap  of  some  particular  operating  point  on  is  a  maximum  (namely  B„  U 
dimensions  A,  and  I,.  the  curve  which  is  more  advantage-  is  selected  and  the  value’  B,  and  i 

Assuming  that  the  leakage  con-  ous  than  any  other  point?  The  an-  substituted  into  Eq.  3  and  4. 
stants  F  and  /  are  known,  it  is  ob-  swer  is,  yes.  Rearrange  Eq.  3  and  4  The  magnet  designer  is  thus  p; 


FIG.  S — Graph  for  dotormiiiing  dosign  loetor  F 
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i  MA6HET 


USE  SCALE  A 


USE  SCALE  B 

S.I.  >S  SOFT  IBON 


USE  SCALE  C 


I  FIG.  6— Chart  of  maqnot  typos,  for  dotormining  proper  scale  to  use  on  Fig.  S 

ded  with  all  the  factors  necessary 

solve  .his  two  design  equations  correct  gap  flux  is  obtained. 

|nce  it  has  been  assumed  that  F  and  method,  after  some  practice  a 
are  known,  B,  and  H,  may  be  ob-  perience,  may  be  made  to  yieb 
■ined  from  the  demagnetization  accurate  results, 
irve  of  the  material  he  intends  us-  The  alternative  answer  is  tl 


and  repetition  of  this  cycle  until  the  cause  of  space  considerations  in  his 

This  equipment. 

d  ex-  The  first  step  in  determining  F  is 
quite  to  lay  out  at  full  scale  on  a  piece  of 
paper  the  closest  guess  it  is  possible 
sim-  to  make  as  to  the  actual  size  of  the 
gn  is  completed  circuit.  Next,  draw  a 
only  pair  of  complete  circles  in  such  a 
n  en-  way  that,  when  they  are  placed  over 
luate  the  outline  of  the  estimated  circuit, 
;e  in  the  inner  circle  will  conform  roughly 
its  is  with  the  inside  contour  of  the  cir- 
te  of  cuit  and  the  outer  circle  will  conform 
However,  the  writer  has  roughly  with  the  outside  contour  of 
method  that  will  enable  any  the  circuit.  Designate  by  Re  {Rn> 

1.0)  the  ratio  of  the  diameter  of 
the  two  circles^  and  spot  thijt  point 
This  method  on  the  proper  scale  in  Fig.  5. 


la^net  design  work.  engineer  to  arrive  at  reasonably  ac 

The  total  amount  of  leakage  is  a 
unction  of  the  geometry  of  the  cir- 
iiit,  i.e.,  the  size  and  number  of 
lagnets  and  soft  iron  pieces  con- 

tituting  the  circuit  proper,  the  geo-  useful  approach  to  the  problem  of 
netrical  relationship  of  these  units  finding  the  elusive  leakage  constants 
;o  the  working  air  gap,  and  the  size,  for  most  ordinary  circuits, 
lumber  and  relationship  of  adjacent  Since  /  is  the  simpler  of  the  two, 
nagnets  and  other  ferromagnetic  let’s  look  at  it  first.  The  value  of  /  of  the  magnet  parallel  to  the  faces 
naterial.  Thus,  not  only  are  the  vari-  varies  only  over  a  relatively  small 


of  the  gap  but  with  the  direction  of 
range,  usually  from  a  minimum  of  magnetization  of  the  magnet  oppo- 
1.2  to  a  maximum  of  1.5,  and  the  ex-  sjte  in  sense  to  that  of  the  gap  as 
tremes  are  seldom  met  in  practice,  shown  in  Fig.  6  (a),  he  should  use 
A  value  of  /  equal  to  1.35  is  a  good  scale  A.  If  the  pole  faces  of  the 
engineering  guess  for  this  constant  magnet  are  to  be  perpendicular  to 
for  almost  any  permanent  magnet  those  of  the  gap  as  shown  in  Fig.  6 
circuit.  (b),  he  should  use  scale  B.  If  the 

The  value  of  F  has  a  much  greater  pole  faces  of  the  magnet  are  parallel 
range.  Its  lower  limit  is  approx-  to  the  gap  and  with  the  direction  of 
imately  2.0,  while  its  upper  limit  is  magnetization  of  the  magnet  in  the 
nonexistent.  Theoretically,  F  may  be  same  sense  as  that  of  the  gap  as 
infinitely  large,  but  in  practice  it  shown  in  Fig.  6  (c),  he  should  use 
usually  varies  between  2.5  and  10.0.  scale  C. 

While  it  is  a  fact  that  theoretically  With  the  proper  value  of  Rs  lo- 
the  designer  knows  only  the  size  of  cated  on  the  proper  scale  of  Fig.  5, 
the  working  gap  and  the  flux  density  it  is  then  necessary  only  to  draw  a 
which  he  wishes  to  establish  in  this  straight  line  between  this  point  and 
gap,  he  usually  has  some  idea  of  the  the  point  (0,  2)  located  at  the  inter¬ 
size  of  the  rest  of  the  circuit  be-  section  of  the  heavy  abscissa  and 
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drawn  between  this  point  and  the 
point  (0,  2).  Fig.  5  has  thus  become 
a  straight-line  graph,  and  a  value  of 
F  =  4.7  is  picked  from  it,  corres¬ 
ponding  to  the  gap  length  of  0.125  in. 

Let  us  suppose  that  we  have  de¬ 
cided  to  choose  Alnico  II  as  our  mag¬ 
net  material.  We  have  then,  with  the 
aid  of  Fig.  7,  all  the  factors  neces¬ 
sary  to  the  solution  of  our  design 
equations:  F  =  4.7 ;  /  J.35; 

B,  =  3500;  =  4300;  =  380; 

I,  —  0.i25  in.  =  0.3175  cm.;  A,  = 
112.8  11  0.550  X  0.5007360  =  0.270 
sq.  in.  =  1.742  sq.  cm. 

These  values  are  now  substituted 
in  Eq.  3  and  4,  giving  =  4.7  ,x 
3500  X  1.742/4300  =  6.66  sq.  cm.  = 
1.033  sq.  in.,  and  Im  =  1.35  x  3500  X 
0.3175/380  =  3.948  cm.  =  1.554  in. 

These  values  may  also  be  ob¬ 
tained  with  the  aid  of  the  nomograph 
of  Fig.  8.  If  a  ruler  be  laid  between 
the  points  4300  on  the  Y'  scale  and 
3500  on  the  B,  scale,  we  read  on  the 
Y  scale  a  value  of  1.23  for  the  quan¬ 
tity  FA,/A„.  Similarly,  a  ruler  laid 
between  the  points  380  on  the  X  scale 
and  3500  on  the  B,  scale  yields  on  the 
X'  scale  a  value  of  0.109  for  the 
.  quantity  A^  and  1*  may  thus 

be  easily  determined. 


ALNICO  V 


ALNICO  II 


ALNICO  III 


IPfRMAG  B 


FIG.  8 — Nomograph  ponniMng  mochonicol  Mlution 
of  doiign  oquoUont  luporimpotod  upon  Fig.  7 

Corrocfing  First  Estimatos 

0.125-in.  gap,  and  a  flux  density  of  figure  to  conform  approximately  with  As  we  look  at  the  values  of  A „  and 

1750  gauss.  The  problem  is  to  de-  the  inside  and  outside  contours  of  the  just  determined,  we  discover  that 

sign  a  permanent  magnet  to  supply  circuit.  (When  drawing  a  circle  to  our  original  guesses  for  these  two 
the  above-mentioned  gap  with  3500  conform  to  an  irregular  contour,  the  quantities  were  greatly  in  error.  The 
gauss.  area  of  the  circle  should  be  made  ap-  length,  we  see,  has  to  be  increased 

The  first  step  is  to  lay  out  the  air  proximately  equal  to  that  enclosed  by  about  50  percent  and  the  area  by 
gap  to  scale,  and  our  best  guess  as  to  by  the  irregular  contour.)  about  100  percent.  However,  the 

what  the  rest  of  the  circuit  will  look  The  ratio  of  the  diameters  of  these  1-in.  dimension  previously  assigned 
like.  This  has  been  done  in  Fig.  9.  circles  turns  out  (by  measurement)  as  the  width  of  the  magnet  still  looks 
Figures  for  the  magnet  size  have  to  be  equal  to  Rk  —  2.25.  Since  this  pretty  good,  so  we  maintain  this  di- 
been  picked  out  of  the  air  and  may  or  is  a  type  A  circuit  (refer  to  Fig.  6),  mension  when  we  redraw  the  circuit 
may  not  be  close  to  the  eventual  size,  the  value  Rt  =  2.25  is  marked  off  on  as  showm  in  Fig.  10. 

Two  circles  have  been  drawn  on  the  scale  A  of  Fig.  5  and  a  straight  line  (Continued  on  imge  316) 


FIG.  9 — Loyout  of  proposed  meter  magnet 
to  scale,  the  first  step  In  redesign 


FIG.  10 — Meter  magnet  circuit  redrawn 
to  correct  initial  errors 


FIG.  11 — Final  meter  magnet  circuit  as 
redesigned  to  take  adrantage  of  efficient 
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Circuit  details  of  an  all-purpose  RC  oscillator  and  amplifier  for  medical  and  other  research, 
providing  a  frequency  range  from  1.8  to  180,000  cycles  with  provisions  for  varying  the 
wave  form,  obtaining  exponentially  rising  currents,  and  “surging”  direct  currents 


The  apparatus  to  be  described 
was  developed  in  the  Department 
of  Electronic  Research  of  the  Illi¬ 
nois  Tool  Works  in  connection  with  a 
research  project  carried  out  in  the 
Department  of  Physiology,  North¬ 
western  University  Medical  School.* 
Although  the  instrument  was  devel¬ 
oped  and  is  being  used  for  electro¬ 
medical  purposes,  it  is  believed  that 
its  application  is  by  no  means  re¬ 
stricted  to  the  medical  field  and  that 
useful  industrial  applications  may 
be  found. 

The  requirements  for  the  gen¬ 
erator  were  manifold  and  their 
enumeration  will  best  illustrate  the 
difficulties  which  had  to  be  overcome 
before  a  satisfactory  unit  could  be 
completed.  The  unit  was  designed 
primarily  for  the  purpose  of  study¬ 
ing  the  electrical  excitability  of  nor¬ 
mal  and  paralyzed  muscle  and  to  de- 

*  Aided  bv  jjrants  from  tlie  National  Foun¬ 
dation  for  Infantile  Paralysia  and  the  Coun¬ 
cil  on  Pbyaical  Therapy  of  the  American 
Medical  AsROciatlon. 


termine  optimum  current  forms  for 
stimulation  of  such  muscle.  The  five 
basic  requirements  for  such  a  study 
are  given  below : 

(1)  Sinusoidal  alternating  current 
covering  a  wide  frequency  range. 
In  normal  muscle,  a  parabolic  rela¬ 
tionship  exists  between  the  fre¬ 
quency  of  sinusoidal  alternating  cur¬ 
rent  and  the  current  intensity  at 
which  the  first  stimulation  occurs. 
For  normal  frog  muscle,  an  optimum 
frequency  occurs  in  the  neighbor¬ 
hood  of  100  cps.  Preliminary  experi¬ 
ments  upon  humans,  dogs,  and  mon¬ 
keys  indicated  that  a  complete  study 
of  this  parabolic  relationship,  par¬ 
ticularly  in  paralyzed  muscle,  re¬ 
quired  an  instrument  with  a  low 
frequency  range  extending  at  least 
down  to  1  cps.  Furthermore,  the 
wave  form  must  be  good  at  all  fre¬ 
quencies  and  relatively  high  current 
values  (up  to  100  ma)  are  required 
throughout  the  frequency  range. 
Finally,  provision  for  “surging”  or 


modulating  this  current  at  a  rate  of 
5  to  60  times  per  minute  was  re¬ 
quired. 

(2)  The  ability  to  choose  any  ar¬ 
bitrary  wave  form  at  any  given 
frequency. 

(3)  Provision  for  chronaxie  meas¬ 
urements  and  the  plotting  of 
strength-duration  curves.  Conven¬ 
tionally,  these  values  are  obtained  by 
discharging  a  capacitor  of  known 
capacitance  after  charging  it  to  a 
known  voltage  through  the  muscle. 
There  are  a  number  of  objections  to 
this  method,  the  most  important  be¬ 
ing  the  fact  that  the  discharge  time 
and  discharge  current  will  vary, 
depending  upon  the  resistance  and 
capacitance  of  the  muscle.  In  the 
present  instrument,  this  difficulty  is 
avoided. 

(4)  Provision  for  exponentially 
rising  currents  of  various  rates  of 
rise. 

(5)  Provision  for  direct  current 
ivhich  can  be  “surged"  at  will. 


ing  RC  comblnotioni  yielding  time  periodt  irora  0.001  to  5  ■•conds; 
contor— oscillator  and  amplifier,  with  power  packs  underneath; 
right — oscilloscope  for  checking  wore  forms 
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Wide-range  oscUlotor  and  *  amplifier  with  auxiliary  equipment. 
Upper  left — motor  with  switching  arrangement  for  "surging"  the 
output  current;  lower  left — chronaxie  measurement  box,  contain- 
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The  circuit  diagram  of  the  instru¬ 
ment  is  shown  in  Fig.  1.  It  consists 
essentially  of  two  main  units,  an 
oscillator  and  an  amplifier,  served 
by  two  power  pack  circuits. 

Oscillator  Circuit 

The  two-tube  RC  oscillator  has  a 
frequency  range  of  1.8  to  180,000  cps, 
and  employs  a  circuit  that  is  conven¬ 
tional  except  for  the  fact  that  fre¬ 
quency  adjustment  is  accomplished 
by  variation  of  the  resistance 
branches  of  the  frequency-determin¬ 
ing  RC  bridge  rather  than  by  varia¬ 
tion  of  capacitance.  The  main 
advantage  of  this  procedure  is  the 
instrument’s  ability  to  cover  a  rela¬ 
tively  wide  range  of  frequencies  on 
a  single  scale. 

If  rheostats  are  selected  with  suffi¬ 
ciently  high  wattage  value  the  accu¬ 
racy  of  reproduction  of  the  initial 
calibration  is  about  as  high  as  that 
of  oscillators  using  variable  capaci¬ 
tors. 

Lower  frequencies  down  to  a  frac¬ 


Top  Ticw  of  oscillator-omplifioT  chatslm 


tion  of  a  cycle  per  second  can  be 
obtained  with  the  equipment.  The 
method  of  doing  this  will  be  de¬ 
scribed  in  connection  with  the  chron- 
axie  measuring  device. 

Frequency  multiplication  is  ob¬ 
tained  by  changing  the  values  of  the 
fixed  capacitors  in  both  capacitance 
arms  of  the  frequency  determining 
bridge.  Four  scales  in  decimal  multi¬ 
ples  cover  the  entire  frequency 
range.  In  each  range  the  ratio  of 
the  maximum  to  minimum  frequency 
is  100  to  1  (1.8-180,  18-1800,  180- 
18000,  1800-180,000).  A  wide  fre¬ 
quency  band  can  be  explored  in  each 
range.  Thus  the  necessity  of  chang¬ 
ing  switches  during  an  investigation 
is,  as  far  as  possible,  avoided.  This 
is  important  because  in  physiological 
work  each  switching  is  accompanied 
by  an  impulse  of  stimulation. 


A  variable  feedback  control  is  pro¬ 
vided  between  the  first  and  second 
tubes.  This  serves  two  purposes: 
first,  to  secure  stable  oscillation  over 
extreme  frequency  ranges,  and 
second,  to  change  the  wave  form. 
Variable  feedback  allows  the  arbi¬ 
trary  setting  of  any  wave  form  be¬ 
tween  a  square  wave  and  a  sinusoidal 
wave.  The  change  in  amplitude 
which  necessarily  must  accompany 
change  of  feedback  in  certain  regions 
can  be  compensated  for  by  the  use 
of  the  volume  control  between  oscil¬ 
lator  and  amplifier. 

Amplifier  Circuit 

A  switching  arrangement  in  con¬ 
nection  with  a  terminal  block  be¬ 
tween  oscillator  and  amplifier  allows 
a  choice  between  oscillator  input  and 
that  from  an  outside  source.  This  is 


'  .  I 


FIG.  1 — Circuit  diagram  of  wide-range  RC  oscillator  and  amplifier.  A  type  5Z4  is 
used  in  the  power  pack  for  the  oscillator,  and  a  type  83  serves  the  amplifier,  both 
being  connected  for  full-wave  rectification  in  conventional  circuits  (not  shown) 
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FIG.  3 — SimplUivd  circuit  illustrating  principle  of  chronaxie  measurement 


FIG.  2 — Samples  oi  ware  forms  obtainable 


important  because  in  some  instances 
a  variable  direct  current  must  be 
used  while  in  others  chronaxie  meas¬ 
urements  must  be  taken. 

The  amplifier  input  stage  contains 
two  type  76  tubes,  one  serving  as  a 
phase  inverter  and  the  other  as  a 
voltage  amplifier,  feeding  four  6L6 
tubes  in  push-pull  parallel.  The 
phase-inverting  stage  and  the  output 
stage  are  so  balanced  that  for  zero 
voltage  across  the  input  terminals  of 
the  amplifier  input  both  the  alternat¬ 
ing  and  direct  current  components  in 
the  output  stage  are  zero. 

The  direct  current  component  in 
the  output  stage  is  the  differential 
current  of  the  two  push-pull  stages. 
A  variable  rheostat  allows  a  shift 
of  the  d-c  component  toward  either 
positive  or  negative  values.  This 
feature  of  the  instrument  may  be 
used  to  obtain  output  currents  in 
which  a  d-c  component  is  superim¬ 
posed  upon  the  alternating  current. 

The  oscillograms  in  Fig.  2  show 
currents  of  the  same  frequency  but 
different  wave  form,  obtainable  with 
the  instrument.  Either  the  variable 
feedback,  the  d-c  differential  adjust¬ 
ment  or  a  combination  of  both  was 
used  to  obtain  these  curves. 

The  output  leads  of  the  final  ampli¬ 
fier  are  in  series  with  a  d-c  milliam- 
meter  and  a  thermocouple-type  a-c 
instrument  When  impressing  sym¬ 
metrical  voltages  on  the  amplifier  in¬ 


put,  the  d-c  instrument  will  show 
zero  reading  for  any  value  of  alter¬ 
nating  current  indicated  by  the 
thermocouple  instrument.  Similarly, 
any  d-c  component  which  is  imposed 
upon  the  output  by  means  of  the 
rheostat  Ri  is  indicated  both  as  to 
amplitude  and  polarity  by  the  zero- 
center  d-c  instrument.  This  instru¬ 
ment  also  indicates  the  degree  of 
asymmetry  of  wave  forms.  The 
meters  thus  provide  a  quick  check  of 
wave  forms,  to  supplement  the  oscillo¬ 
scope  ordinarily  across  the  output. 

Surging  Arraagamant 

In  biological  work  it  is  often  de¬ 
sirable  that  the  supplied  current 
shall  reach  its  maximum  amplitude 
slowly  and  then  decrease  again  to 
zero.  This  procedure  is  usually 
called  “surging”  in  electromedical 
terminology.  In  the  unit  under  dis¬ 
cussion  it  is  accomplished  by  periodi¬ 
cally  changing  the  screen-grid  volt¬ 
age  of  the  four-tube  output  stage. 

The  variable  resistance  marked 


“surge-control”  is  in  series  with  a 
1000-ohm  fixed  resistor.  The  vari¬ 
able  resistor  is  of  the  continuous 
wound  type,  with  a  slider  capable  of 
rotation  without  interruption.  Dm- 
ing  each  full  360-deg.  rotation  the 
resistance  between  any  fixed  point 
on  the  circumference  of  the  variable 
rheostat  and  the  rotating  slider  wiU 
reach  zero  once  and  pass  through  a 
maximum  value  once.  The  maximum 
resistance  is  so  selected  that  in  con 
nection  with  the  1000-ohm  fixed  re¬ 
sistor  it  will  provide  the  proper 
screen  grid  voltage  for  maximum  out¬ 
put  of  the  four  bean?-power  tubes. 
A  switching  arrangement  permits 
replacing  the  rheostat  with  a  fixed 
resistor  providing  maximum  output. 

Chronaxie  Moasoranonts 

A  few  w’ords  should  be  said  about 
chronaxie  measurements.  The  prin 
ciple  used  is  best  explained  with 
reference  to  Fig.  3.  When  switch 
SWt  is  closed,  capacitor  C  charges 
{Continued  on  pnge  322) 
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FIG.  4 — Chronaxie  measurement  circuit 
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FIG.  1 — Circuit  diagram  of  Tolume  compressor  deeeloped  by  George  Herrick  for  use 
on  the  audio  lines  of  the  OWI  master  control  center  in  New  York  City 


A  unique  audio  compressor  circuit  that  permits  boost- 
inji:  the  average  percentage  modulation  of  a  short-wave  trans¬ 
mitter  up  to  90  percent.  Response  is  flat  to  14,000  cycles 


<ai)  On  Peaks 


(b)  Normal  —  No  Peaks 


FIG.  2 — Simplified  diagrams  of  transformer 
connections 
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Indeed,  a  valve  used  for  physics  i; 
vestigations  is  seldom  capable  of  d;> 
sipating  more  than  a  small  fraeti: 
of  this  power,  particularly  if  it  is  d- 
mountable  for  the  purpose  of  chanj 
ing  the  conditions  of  the  experiment 
It  was  required,  therefore,  to  redae 
the  dissipation  (during  the  time  tb 
characteristic  was  being  drawn)  b 
Spark  gaps  and  a  factor  of  the  order  of  1,000. 

w  cathode-ray  oscilioafrj. 

•rotor  nsod  for  methods  of  drawing  valve  character 
producing  toI-  istics,  which  use  an  approximateij 
tag*  puisM  up  sinusoidal  a-c  voltage  as  the  measor 
to  75.000  Tolts 


ing  potential,  tend  to  reduce  the 
dissipation,  but  not  to  anything  Ilk; 
the  extent  required. 

One  way  of  overcoming  this  dii 
culty  is  to  charge  a  condenser  to  t>- 
maximum  test  voltage  and  to  di¬ 
charge  it  through  the  valve  and 
tograph  the  resulting  voltage-cur 
rent  oscillogram  produced  by  a  suit 
ably-connected  oscillograph. '  Thi; 
photographic  process  was,  however! 
far  too  slow  for  the  urgent  war-tiro 
program  the  author  had  in  hand. 

For  certain  purposes  the  author 
needed  measurements  of  this  kind  Sol«tlo» 

over  a  voltage  range  from  about  80  It  was  decided  to  provide  a  seri 
kv  down  to  zero.  The  anode  current  of  widely-spaced  impulses,  each  ■ 
of  the  valves*  being  investigated  short  duration,  instead  of  a  sin? 
was  of  the  order  of  about  0.26  to  0.6  pulse.  The  speed  of  the  pulses  wo 
ampere.  have  to  be  just  fast  enough  for  vis  - 

observations  to  be  made  sneev 
on  an  oscilloscope. 

An  impulse  generator  of  the  ty: 
originally  developed  by  Marx  «• 
used  to  produce  a  train  of  voltage 
pulses,  and  these  were  applied  to  ti 
valve.  These  voltages  and  the  cu: 
rents  to  the  valve  were  fed  simultar 
eously  to  the  appropriate  deflecti!; 
plates  of  a  two-beam  cathode-ray  c 
cilloscope. 

It  was  unnecessary  to  use  a  p  ■  - 


Th*  Preblcm 

It  was  impractical  to  carry  out 
these  measurements  by  plotting  the 
characteristics  of  the  valve  with  a 
steady  source  of  voltage.  The  power 
dissipation  at,  for  instance,  60,000 
volts  and  0.25  ampere  electron  beam 
current,  would  destroy  the  valve 
structures  long  before  any  current 
and  voltage  readings  could  be  made. 


December  1943  —  ELECTRONS 


f 


w 


A  mel 

voltag 

screen 


i 


Etch  ' 

si  Mi  ' 


e  tyj.- 
ic  w. 
ge  in: 
to  t; 

e  cui- 
ultar.  j 

ay  C-- ] 

NICn 


HIGH-POWER  TUBES 


A  method  of  obtaining  characteristic  curves  of  high-power  tubes  by  applying  single  high- 
voltage  impulses  at  widely  spaced  time  intervals  and  reading  values  for  the  curves  on  the 
screen  of  a  two-beam  cathode-ray  oscilloscope  tube.  Optimum  anode  kilovoltages  up  to  80 
kv  for  transit  time  oscillator  tubes  are  thus  readily  determined 


Complete  equipment  lor  determining  optimum  anode  Toltagee  oi 
hiqh-power  oscillator  tubes.  At  the  left  is  the  cloth-enclosed 
oscilloscope  Tiewing  cabinet.  Next  to  it  is  the  chonnber  for  the 


rate  so  high  as  to  give  (by  the  per- 
sistence-of-vision  effect)  a  continu¬ 
ously  visible  trace.  Instead,  the  im¬ 
pulse  generator  was  finally  arranged 
to  give  only  about  two  pulses  per 
second  each  of  which  lasted  a  few 
milliseconds.  The  resulting  strokes 
of  the  spot  across  a  graduated  screen 
could  readily  be  observed.  In  prac¬ 
tice,  an  operator  watched  the  trace 
and  called  out  the  readings  at  each 


ordinate  of  anode  voltage  to  someone 
else  who  tabulated  them.  The  tabu¬ 
lated  figures  were  then  plotted. 

The  horizontal  deflection  plates  are 
normally  both  connected  to  the  high- 
voltage  bus  through  a  suitable  at¬ 
tenuator.  The  two  beams  of  the  os¬ 
cilloscope  are  moved  simultaneously 
in  the  horizontal  or  x  direction  at  a 
rate  proportional  to  the  instanta¬ 
neous  value  of  the  anode  voltage. 
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tube  under  test,  with  on  x-roy-prooi  window  for  obserrotion.  The 
power  control  panel  is  at  the  right,  with  the  impulse  generator 
ixut  risible  obore  it 


The  anode  current  of  the  valve  be¬ 
ing  investigated  is  caused  to  deflect 
one  of  the  two  beams  in  the  vertical 
direction.  This  beam  therefore  traces 
out  the  anode  characteristic  of  the 
valve. 


Us*  of  Probe  Electrode 
to  Investigate  Transit  Times 

A  probe  electrode  is  provided  in 
the  valve  in  such  a  position  that, 


0  102030405060  70  80 

.  Anode  Voltage  in  Kv. 


when  the  valve  oscillates,  the  cur¬ 
rent  picked  up  by  this  probe  will 
change.  This  probe  current  is  led  to 
the  other  set  of  vertical  or  y  deflec¬ 
tion  plates  of  the  oscilloscope.  The 
corresponding  beam  therefore  traces 
the  anode  voltage-probe  current  char¬ 
acteristics  of  the  valve. 

Characteristics  of  a  special  type  of 
valve  are  shown  in  Fig.  1.  The  anode 
current  and  the  probe  current  curves 
are  smooth.  They  correspond  to  those 
of  any  ordinary  diode  having  a  cath¬ 
ode  structure  of  a  particular  type 
then  employed.  The  conditions  in  the 
valve  may  be  altered  in  such  a  way 
that  oscillations  are  produced  over  a 
range  of  transit  times  corresponding 
to  the  order  of  4000  to  10,000  volts. 

The  probe  electrode  is  so  arranged 
that,  when  oscillations  are  produced, 
the  current  to  it  is  greater  than  is 
otherwise  the  case.  The  range  of  an¬ 
ode  voltage  over  which  the  oscilla¬ 


tions  then  .  occur  is  shown  very 
clearly  in  the  probe  current  curve  of 
Fig.  2  by  the  peak  marked  X. 

Instead  of  employing  the  current 
from  a  probe  electrode  to  indicate  the 
presence  of  oscillations,  the  output 
from  a  suitably  connected  crystal  de¬ 
tector  or  the  like  may  be  employed. 
The  pulses  of  rectified  current  are 
then  applied  to  the  appropriate  plates 
of  the  oscilloscope. 

For  the  investigation  of  transit 
time  effects,  it  is  usually  convenient 
to  use  a  valve  structure  which  can  be 
demounted  and  altered  without  sub¬ 
stantially  affecting  the  cathode  char¬ 
acteristics.  For  this  reason,  a  pure 
tungsten  filament  was  employed.  It 
is  also  desirable  that  the  beam  of 
electrons  employed  in  the  experiment 
does  not  change  its  shape  appreciably 
with  anode  voltage.  This  result  can¬ 
not  be  achieved  by  employing  the 
usual  magnetic  or  electrostatic  beam¬ 


forming  lenses;  it  is  attainable  by 
using  instead  a  positive  electrode 
with  an  aperture  in  the  front  of  the 
cathode,  and  applying  the  anode  volt¬ 
age  to  this  electrode  and  to  the  sub¬ 
sequent  electrodes  of  the  valve.  This 
arrangement  is  analogous  to  the  or¬ 
dinary  pin-hole  camera.  The  beam  is 
the  same  shape  at  all  anode  voltages. 

Method  of  Checking  Beam  Shape 

A  valve  structure  for  the  purpose 
of  observing  the  shape  and  focus  of 
the  beam  at  all  anode  voltages  to  be 
investigated  is  shown  diagrammatic- 
ally  in  Fig.  3.  A  copper  tube  L  is 
provided,  the  axis  of  which  is  trans¬ 
verse  to  the  direction  of  the  beam. 
The  beam  passes  through  an  aperture 
in  the  side  of  the  tube.  Plug  elec¬ 
trodes  Pi  and  P,  are  arranged  to  slide 
in  and  out  of  the  ends  of  the  tube  as 
shown,  and  the  currents  to  them  are 
recorded  by  the  oscilloscope. 
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FIG.  1 — Ch<xractaristic  currot  obtoinod  with  tho  impulso  gonorotor  FIG.  2 — Checractoristic  currot  ior  tho  tamo  tube  a«  in  Fig.  i  but 

erad  cathode  ray  osciUoscopo  ior  a  tube  corresponding  to  an  (grating  under  difierent  conditions.  The  peak  at  Z  indicates  the 

ordinary  diode  presence  of  oscillation  OTer  this  range  oi  anode  Toltage 


FIG.  3 — Electrode  arrangement  ior  producing  and  measuring  the 
shape  oi  on  electron  boom.  The  copper  tube  and  the  plugs 
Pi  and  Pt  ore  at  a  positiTe  potential  with  respect  to  the  certhode 
and  shield.  Beam  width  and  direction  may  be  changed  by  moring 
the  plugs  and  obserring  the  resulting  ealues  oi  current  intercepted 


FIG.  4 — Characteristic  curres  obtained  irom  the  apparatus  illus¬ 
trated  in  Fig.  3  when  the  plugs  ore  touching  (A  and  B)  and  when 
they  ore  separated  (O 


I  m  I 


Cun  •*  ^  ^  4  show  A  typical  record  obtained  with  this  charge  them  all  (when  so  connected) 

gee  and  beam  currents  respectively  arrangement  is  shown  in  Fig.  7.  through  the  external  circuit,  via  the 
[•  the  condition  when  Pi  and  P,  are  Condensers  in  the  impulse  srener-  discharge  gap  and  bus  bar,  in  a  time 
jughi  together  to  measure  the  total  ator  may  be  disconnected  when  neces-  much  shorter  than  the  charging  time 
rrent  produced  in  the  beam.  Curve  sary,  and  the  number  in  use  reduced,  of  the  individual  charging  circuits 
ghovs  the  current  to  the  plugs  for  the  purpose  of  varying  the  range  of  each  condenser.  For  instance,  the 
len  they  are  each  1  mm  out  from  of  voltage  available.  The  Variac  auto-  condensers  may  take  about  half  a 
ecencer-line  of  the  electron  beam,  transformer  is  employed  to  vary  and  second  to  charge,  but  the  time  con- 
le curves  for  the  two  plugs  are  here  adjust  the  spark  rate.  .stant  of  the  external  circuit  is  ar- 

entical  and  superposed,  indicating  ranged  to  be  such  that  the  discharge 

at  the  beam  in  this  particular  case  Theory  of  the  Impelse  Generator  jg  about  two  milliseconds.  There¬ 

in  a  good  one,  quite  symmetrical.  When  the  condensers  are  charged,  fore,  during  the  very  short  period  of 
id  with  a  reasonable  ratio  between  the  bottom  spark  gap  (which  is  nar-  discharge,  the  charging  and  ground- 
e  total  emission  from  the  filament  rower  than  the  others)  breaks  down  ing  resistances  have  little  effect  on 
id  the  beam  current  passing  to  the  grounded  end  of  the  second  the  voltage  across  each  condenser, 
[rough  the  aperture.  condenser  (marked  B  in  Fig.  6).  and  the  impulse  generator,  as  a 

The  current  intercepted  by  the  The  top  plates  of  this  condenser  then  whole,  acts  as  a  number  of  con- 
tigs  may  be  plotted  in  terms  of  the  reach  twice  the  charging  voltage,  densers  in  series  being  discharged 
ital  beam  current  and  the  distance  which  causes  the  second  spark  gap  through  the  external  circuit  through 
'  the  plug  from  the  center-line  of  from  the  bottom  to  break  down.  The  the  main  spark  gap. 
le  beam.  If  this  curve  is  graphi-  top  plates  of  the  third  condenser  (C)  In  practice,  the  voltage  obtained 
lily  differentiated,  the  result  will  be  then  reach  three  times  the  charging  is  not  quite  equal  to  n  times  the 
curve  of  current  density  of  the  voltage,  and  the  third  gap  breaks  charging  voltage  (where  n  =  the 
>am,  as  shown  in  Fig.  5.  down, — and  so  on.  number  of  condensers).  This  is 

This  successive  and  very  rapid  partly  because  all  the  condensers  are 
Details  of  Apparatas  action  of  the  gaps  has  the  effect  of  not  charged  quite  equally  at  the  mo- 

The  oscilloscope  tube  is  a  two-  connecting  all  the  condensers  in  ment  of  discharge.  Furthermore,  the 
am  Cossor  tvne  339.  It  ia  with  series.  The  circuit  is  arranged  to  dis 


{Continued  on  page  326) 


FIG.  5  (right)— Varia¬ 
tion  of  current  density 
in  electron  beam  with 
spacing  between  plugs. 
The  data  was  obtained 
with  the  valve  ar¬ 
rangement  of  Fig.  3 


FIG.  6  (below) — Circuit 
arrangement  of  an  im¬ 
pulse  generator  and 
cathode  -  ray  oscillo¬ 
scope  for  measuring 
valve  characteristics 
by  short-duration  high- 
voltage  pulses 


Distance  of  Wug  From  Center  of  Beom  (in  MM) 


Adjustable  wattage- 
measuring  gap 


IMPULSE  GENERATOR 


200.000  R,< 


Recfifien 
lOjpOOw.  (max) 
d-c  outf,  uf 


250.M 

ohms 


VALVE 

UNDER 

TEST 


2-BEAM  OSCILLOSCOPE 


KCTRONICS  —  December  1943 


139 


Junchon  box 
X  14  lbs. 


Control 

cable 


'Loop  and 
Ynotordrivi 
'assembly 
M.SIbs 


VISUAL  DIRECTIO 


140 


December  1943  —  ELECTRONIC 


Description  and  circuit  of  the  RCA-Sperry  Mark  I  automatic  direction  finder  for  aircr 
designed  to  indicate  directly  and  without  180-deg.  ambiguity  the  direction  to  whatever  ra 
station  is  tuned  in  by  the  pilot.  Four  possible  types  of  operation  are  considere<l 


^  Tuning  shaft 


Receiver 

4J.7!bs. 


Shock  mounfmq 
2.3  lbs 


Poirver  and 
control  cable 


Common  ground 
Normal  ■|■l2v.. 


Centro!  umt 
and  indicator 
4.2 /bs 


Antenna  coupling 
:  transformer 
0.06  lb. 


Sense  antenna 


The  main  fields  of  use  for  air¬ 
craft  automatic  direction  finders 
are  commercial  air  transport  service 
and  military  service,  where  continu¬ 
ous  and  automatic  nonambiguous 
bearing  indications  with  simultane¬ 
ous  headphone  reception  are  re¬ 
quired.  Commercial  equipment  meet¬ 
ing  the  requirements  of  these  serv¬ 
ices  is  ordinarily  designed  to  permit 
use  as  (1)  a  receiver,  (2)  a  self- 
orienting  automatic  direction  finder, 
and  (8)  an  aural-null  loop-type  direc¬ 
tion  finder. 

The  RCA-Sperry  Mark  I  system 
described  in  this  article  gives  direct 
indications  on  a  horizontal  azimuth 
dial,  navigation  scales  being  provided 
so  that  relative,  magnetic,  or  true 
bearings  may  be  read  directly,  with¬ 
out  the  necessity  of  mental  calcula¬ 
tions.  The  automatic  direction  finder 
makes  provision  for  operation  under 
conditions  of  precipitation  or  dust 
static  such  as  are  frequently  encoun¬ 
tered  in  high-speed  aircraft. 

The  various  units  in  the  Mark  I 
equipment  are  shown  in  Fig.  11, 
which  illustrates  the  interconnec¬ 
tions.  It  will  be  seen  that  the  loop 
driving  motor  (part  of  the  loop  and 
motor  drive  assembly)  drives  the 
pointer  of  the  control  and  indicator 
unit  by  means  of  a  flexible  tachom- 
'  eter-type  drive  shaft.  The  receiver 
is  remotely  tuned  from  the  control 
unit  by  means  of  this  same  type  of 
drive  shaft.  Only  the  control  and 
indicator  unit  is  visible  to  the  pilots 
or  navigator. 

A  typical  installation  in  the  cock¬ 
pit  of  a  Douglas  DST  (or  DC-8) 
transport  plane  is  shown  in  Fig.  12. 
Views  of  the  receiver  unit  (contain¬ 
ing  the  principal  electrical  circuits) , 


the  control  and  indicator  unit,  and 
the  loop  assembly  are  shown  in  Fig. 
18  to  15. 

When  the  equipment  is  used  as  an 
automatic  direction  finder,  it  is  only 
necessary  to  tune  in  the  desired  sta¬ 
tion.  The  azimuth  indicating  pointer 
on  the  control  unit  then  revolves  and 
comes  to  rest  with  the  arrow  point¬ 
ing  in  the  actual  direction  of  the  sta¬ 
tion.  The  relative  bearing  or  the 
magnetic  bearing  may  then  be  read 
off  the  proper  scale  directly.  There 
is  no  180-deg.  ambiguity,  and  direc¬ 
tion  finder  operation  is  entirely  inde¬ 
pendent  of  volume  control  settings. 


The  schematic  diagram  of  Fig. 
gives  details  of  circuit  operati 
Four  types  of  operation  may  be  c 
sidered:  (1)  Reception  (nondi 
tional) ;  (2)  Automatic  direo: 

finding  (with  nondirectional  se 
antenna) ;  (3)  Automatic  direc: 
finding  (anti-static);  (4)  Aural 
direction  finding. 

Complete  Cireeit  Diagram 

Under  conditions  of  reception  w! 
the  conventional  nondirectional  or 
antenna,  the  apparatus  is  a  hig': 
selective  superheterodyne  rect! 
suitable  for  operation  in  the  aircr. 


FIG.  11 — Interconnectioiu  between  the  Torloiu  uniU  oi  the  RCA-Sperry 
Mark  I  automatic  visual  direction  finder  for  aircraft 


Loop  and 
motor  cable 
SIbs  ■  - 


^  Pointer  drive  and 
manual  loop  dnve  shaft 


^  Sh'elded  antenna 
transmission  line 


*Thlf  Mriet  of  three  erticles  it  condented 
*  from  Chepter  VI  of  the  book  "Redio  Direc¬ 
tion  Finders'*  by  D.  S.  Bond,  to  be  published 


Separate  audio 
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FIG.  12 — Th*  control  and  indicator  unit  of  tho  Mark  I  systom  appoart  at  tho 
bottom  contor  in  this  Tiow  of  ths  cockpit  of  a  Dougias  DC-3  transport  plane 


dio  range  and  marine  band  (X: 
'0-500  kc)  and  in  the  broadcast 
nd  (A:  550-1500  kc).  Operation 
described  for  the  X  band  only, 
>?ept  where  that  for  the  A  band  is 
nsiderably  different. 

In  operation  as  an  automatic  direc- 
i'>n  finder  with  a  nondirectional 
n?e  antenna,  the  input  from  the 
"jp  (referred  to  as  the  null  loop) 
amplified  and  put  through  a  bal- 
Ij-nced  modulator,  which  suppresses 
'he  carrier  and  provides  double  side- 
snds.  The  latter  result  from  the 
'Lnce  of  a  100-cps  modulating 
oltage  obtained  from  the  power 
iiiie  serving 'the  a-c  loop  drive 
ru  tor.  The  sidebands  are  combined 
V  th  the  input  carrier  from  the  sense 
r  nondirectional  antenna,  and  the 


resultant  is  fed  into  the  superhetero¬ 
dyne  receiver  circuits. 

Thus  the  signal  passing  through 
the  receiver  has  impressed  on  it  the 
100-cycle  amplitude  variation  due  to 
the  sidebands.  As  the  loop  is  rotated 
from  one  side  of  the  null  to  the  other, 


the  100-cycle  envelope  reverses  in 
phase.  The  signal  is  detected  and 
amplified  to  furnish  audio  headphone 
output  of  speech  components  present 
on  the  original  carrier,  while  the  100- 
cycle  component  obtained  from  the 
local  modulator  is  filtered  out,  ampli¬ 
fied,  and  used  to  actuate  a  motor  con¬ 
trol  circuit.  This,  however,  is  not 
an  audio  amplifier  but  a  thyratron- 
controlled  circuit  to  accomplish  the 
same  result  at  much  higher  power 
efficiency. 

An  alternate  mode  of  operation  is 
available  for  the  case  when  rain, 
snow,  or  dust  static  renders  an  un¬ 
shielded  antenna  completely  unusable. 
The  shielded  null  loop  is  still  capable 
of  functioning,  but  there  is  substi¬ 
tuted  an  auxiliary  or  sense  loop  in 
place  of  the  sense  antenna.  Auto¬ 
matic  operation  is  retained,  but  the 
freedom  from  180-deg.  ambiguity  is 
sacrificed  under  this  one  condition. 

Lastly,  aural  null  operation  in  con¬ 
ventional  fashion  is  possible.  This 
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FIG.  15 — ViawB  Mark  I  loop  assembly 


to  have  small  effect  at  audio  frequen-  V,.  When  avc  is  on,  a  signal  causes  nels  (terminals  3-4  and  5-6  on  TO, 
cies,  and  it  constitutes  an  i-f  filter,  these  tubes  to  be  biased  considerably  but  prevents  signal  fed  externally 
The  portion  of  the  amplified  a-f  volt-  more  negative,  so  that  the  plate  (and  into  one  channel  from  being  heard 
age  across  R»  is  fed  into  the  phone  hence  cathode)  current  is  reduced,  in  the  other  channel.  This  allows 
audio  amplifier  through  coupling  ca-  and  this  indication  is  given  on  the  parallel  operation  of  a  number  of 
pacitor  Cs^  Rn  and  Cm  make  up  an  meter.  similar  receivers,  each  designed  for 

i-f  and  a-f  plate  filter  for  V,.  To  pre-  Manual  Sensitivity  Control.  At  all  two  phone  circuits, 
vent  a-f  distortion,  screen  voltage  times,  the  cathode  bias  resistor  The  two  pairs  of  output  terminals 

for  V,  is  obtained  separately  from  of  tube  returns  to  ground.  How-  may  be  considered  as  conjugate 
the  B-supply  through  the  high  re-  ever,  the  corresponding  resistors  R»  terminals  (battery  and  detector)  of  a 
sistance  bypassed  by  C**,  with  a  of  V«  and  Rm  of  V,  return  through  Wheatstone  bridge,  with  the  signal 

bleeder  to  ground  /Ji*.  sensitivity  control  to  ground.  Rm  from  V,  fed  unsymmetrically  into  one 

Automatic  Volume  Control.  The  and  constitute  a  voltage  divider  arm.  Reactor  Lto  constitutes  a  low- 
action  of  the  automatic  volume  con-  to  raise  the  cathode  bias  higher  frequency  balancer,  while  Rm  and  R-» 
trol  may  next  be  considered.  At  all  above  ground  as  the  sensitivity  con-  make  up  two  arms  of  the  bridge, 
times  the  grid  of  Vt  has  avc  voltage,  trol  is  reduced  (as  Ra  is  increased). 

It  is  obtained  from  the  d-c  component  Automatic  volume  control  continues  ®*r.****?".  *^*"^*^ 

,  .  ,  ,  .  r,  ,  ,  ,  ,  ,  I NeadiractioMal  Sans*  ARtanMa) 

across  Rm,  and  is  reduced  m  the  re-  to  be  developed  under  these  con- 

quired  proportions  by  voltage  divider  ditions  (X  band  reception  or  X-band  Loop  Amplifier  Channel.  The  re- 

Ru  and  Rm,  point  A  of  the  second  i-f  aural  null  direction  finder  operation)  ceiver  channel  functions  in  the  same 
transformer  being  returned  to  the  but  its  action  is  overridden  by  the  manner  as  described  above  under 
negative  side  of  cathode  bias  resistor  manual  control,  so  that  the  automatic  Nondirectional  Reception.  In  addi- 
Ru.  Thus  the  avc  action  on  the  grid  action  serves  only  to  prevent  over-  tion  to  a  signal  from  the  nondirec- 
of  Ft  is  practically  independent  of  load  and  course  reversal.  For  this  tional  antenna,  a  signal  from  the  null 
the  setting  of  the  manual  sensitivity  reason,  it  will  be  referred  to  as  loop  L,  is  fed  through  the  entire  loop 
control  (X  band).  The  circuit  con-  “AVC  Off.”  AVC  switching  is  ac-  channel  to  primary  L,o  of  the  antenna 
trols  the  gain  of  V,  twice — for  i-f  complished  by  switch  S».  transformer.  The  loop  connects 

and  for  a-f  signals — and  results  in  Phone  Output  Amplifier.  The  a-f  through  the  shielded  transmission 
exceptionally  flat  avc  action  where  signal  fed  into  the  phone  audio  amp-  line  of  the  loop  cable  to  primary  Lt, 
the  latter  is  employed.  lifier  through  Cm  passes  through  the  of  the  loop  input  coupling  trans- 

The  avc  diode  D,  is  fed  through  audio  compensator  circuit  composed  former.  Secondary  L,,  of  this  unit  is 
capacitor  C.-^  from  D,.  Rectification  of  reactor  and  capacitor  C*,.  This  tuned  by  the  first  section  of  ganj 
of  the  i-f  signal  causes  a  direct  volt-  is  tuned  to  boost  the  higher  audio  capacitor  C,.  The  high-frequencj 
age  to  appear  across  R,,,  provided  the  frequencies  necessary  for  intelligi-  trimmer  is  Cis,  and  L®  is  adjustabh 
peak  i-f  voltage  exceeds  the  voltage-  bility  (1,500-2,000  cps)  without  af-  in  inductance.  The  transformer  con 
delay  bias  appearing  across  R^  and  fecting  the  3-kc  adjacent  channel  nects  to  the  grid  of  tube  Vi. 

R»  The  rectified  direct  voltage  is  attenuation  of  the  direction  finder  The  pentode  section  of  this  tub< 
filtered  by  the  common  avc  line  ele-  system.  (The  radio  range  transmit-  constitutes  an  amplifier  and  r-f  phasi 
ments  R^  and  Cm  and  by  individual  ters  of  U.  S.  civil  airways  have  fre-  shifter.  In  order  to  cause  the  signa 
stage  filters  including  series  ele-  quency  assignments  based  on  a  3-  from  loop  Li  to  be  in  phase  (or  18( 
ments  Rn,  R-i,  and  R^^  for  V„  Fs,  and  kilocycle  channel  separation.)  Audio  deg.  out  of  phase)  with  the  signa 
F«  respectively.  The  voltage-delay  then  feeds  into  the  grid  of  tetrode  from  the  antenna  at  the  point  wher 
prevents  action  of  the  avc  until  a  cer-  phone  output  tube  F*,  the  plate  of  these  inputs  mix  at  the  grid  of  F, 
tain  antenna  input  signal  has  been  which  couples  to  balanced  dual-  a  phase  shift  of  approximately  9 
attained.  channel  output  transformer  assem-  deg.  must  be  introduced  in  one  chan 

The  tuning  meter  is  in  the  common  bly  T,.  This  hybrid  coil  system  feeds  nel  because  the  loop  terminal  volt 
cathode  return  of  tubes  F„  F„  and  audio  from  F*  into  both  phone  chan-  age  is  90  deg.  out  of  phase  with  tha 
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when  the  antenna  is  used  fo  “sp.. 
in  direction  finder  operatior. 

From  the  plate  of  V*,  the  ’ 
fed  through  the  remaining  port 
of  the  r-f  amplifier.  A  det  ;iled 
amination  of  the  circuit  Usd 
that  precautions  have  been  <aken 
realize  high  r-f  selectivity  .md  s 
rious  response  attenuation. 

I-F  Amplifier.  The  signal  at  i 
intermediate  frequency  is  j 
through  an  i-f  amplifier  wnlch  | 
eludes  transformers  IFi  and  /j 
This  portion  of  the  amplifier  is  t 
ventional. 

Since  F,  serves  simultaneously 
an  i-f  and  an  a-f  amplifier,  the  pi 
ress  of  the  signal  will  be  traced 
detail.  At  the  intermediate  f; 
quency,  C„  by-passes  the  low-ini; 
ance  side  of  secondary  L»  to  go 
and  to  cathode  via  Cu.  The  i-f  .sip 
consequently  appears  on  primary  i 
of  the  third  i-f  transformer,  li 
whose  low-impedance  side  is  d: 
larly  returned  to  ground  through  f 
Secondary  L»  feeds  diode  plate  D,  i 
Ft  directly.  The  load  across  wh 
audio-frequency  voltage  is  devel  . 
is  /2».  To  prevent  audio  distort:  - 
Ran  returns  directly  to  the  cath 
Ck,  Rm,  and  the  series  combinat 
of  C«  and  C„  serve  as  an  i-f  filter. 


FIG.  13 — R*c*iT*r  unit  of  Mark  I  automatic  direction  iindor 
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FIG.  14 — Cloto-up  Tiow  of  control  and  indicator  unit 
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ndar>'  Ai  of  one  transformer,  the  tation  to  W,  is  now  — 90  deg.  instead  voltage  below  the  internal  arc  drop 
[npedance  looking  into  primary  Bi  of  -f  90  deg.,  and  the  motor  rotates  voltage.  With  an  a-c  supply  for  the 
5  also  low,  and  winding  Wi  is  effec-  in  the  opposite  direction.  plate,  this  occurs  in  every  cycle,  and 

ively  connected  across  the  a-c  power  Any  types  of  variable  impedances  thus  the  tube  can  be  started  and 
upply.  At  the  same  time,  if  Vu  ex-  might  be  considered  for  Vu  and  Fu.  stopped  by  making  the  grid  less  or 
ibits  high  impedance,  the  load  In  the  actual  circuit  used  in  the  more  negative  respectively, 
cross  secondary  A,  will  be  solely  Mark  I  direction  finder,  these  are  It  is  to  be  noted  that  the  tubes  can 
ue  to  capacitor  C«,.  Due  to  the  high  grid-controlled  gaseous  tetrodes,  com-  conduct  only  on  the  positive  half 
mpedance  ratio  of  the  transformer,  monly  known  as  thyratrons.  They  cycles.  Due  to  the  inductance  of  the 
he  reflected  impedance  in  Bt  appears  are  characterized  by  low  arc  drop  or  motor  windings  and  transformers, 

8  a  large  capacitance  in  series  with  low  internal  resistance  when  con-  the  half-cycle  pulses  are  smoothed 
rinding  W,  across  the  a-c  supply,  ducting.  The  arc  drop  is  of  the  into  fair  sine  wave  form.  If  the  grid 
'his  capacitance  is  the  same  value  as  order  of  10  volts  and  is  independent  voltages  are  d.c.,  the  average  plate 
rould  be  chosen  to  give  the  approxi-  of  the  plate  current,  so  that  by  currents  may  be  varied  continuously 
nate  90-deg.  phase  displacement  re-  using  high  plate  voltage  the  voltage  over  a  considerable  range,  and  hence 
luired  for  a  two-phase  capacitor- type  drop  in  the  tube  may  be  neglected.  the  plate  impedances  may  be  made 
notor.  The  conditions  of  90-deg.  The  plate  current  is  limited  only  by  low  or  high  at  will. 

)hase  shift  between  voltages  applied  the  plate  load  impedance.  With  the  Simplified  Motor  Circuit.  The 
;o  the  motor  windings  are  those  for  grid  kept  negative  the  tube  does  not  actual  circuit  with  various  filter  com- 
paximum  torque  in  one  direction.  conduct,  and  the  plate  impedance  is  ponents  omitted  is  shown  in  Fig.  17. 

When  F„  is  made  high  in  plate  im-  very  high.  But  as  the  grid  voltage  The  voltage  difference  across  pri- 
pedance  while  Fn  is  low,  the  roles  of  is  made  less  negative,  the  point  is  maries  and  B,  due  to  the  applied 

Ti  and  T*  are  interchanged.  W,  is  reached  where  the  tube  conducts  or  a-c  voltage  is  stepped  up  to  300-350 

:i>nnected  across  the  a-c  line  while  IFi  fires.  The  grid  then  no  longer  has  volts  and  applied  to  the  plates  of  Fj, 
is  in  series  with  the  large  capaci-  any  control  regardless  of  grid  volt-  and  Fu.  To  the  tubes,  each  trans- 
taiice  due  to  the  transfer  of  C*  to  age,  and  the  arc  can  be  extinguished  former  is  a  source  of  a-c  plate  volt- 

f  ondary  A,.  The  phase  of  the  exci-  only  by  reducing  the  applied  plate  age.  To  the  motor,  each  tube  when 
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from  the  nondirectional  antenna.  The 
shift  is  accomplished  by  the  plate 
load  Ltg  of  Vi,  which  is  resonated  by 
its  own  distributed  capacitance  at  a 
frequency  below  the  tuning  band, 
and  hence  constitutes  approximately 
a  pure  reactive  load  throughout  the 
band.  The  function  of  the  diodes  in 
Vi  is  explained  in  the  discussion  of 
the  loop  overload  circuit  below. 

Tubes  Vt  and  V.  constitute  a  bal¬ 
anced  modulator  of  the  type  pre¬ 
viously  analyzed.  The  control  grids 
are  excited  in  parallel  by  the  r-f 
carrier  from  Fj  through  r-f  coupling 
capacitors  C»  and  Cn.  Simultane¬ 
ously  these  grids  are  fed  in  push-pull 
at  an  audio  frequency  of  100  cps 
from  the  a-c  vibrator  supply  through 
a  filter  and  phase-shifting  network. 
The  plates  of  triodes  F,  and  F,  are 
connected  in  push-pull  to  primary  L,o 
of  the  antenna  transformer.  Since 
this  transformer  will  not  transmit 
audio  frequencies  appreciably,  the 
net  result  is  that  there  appears  from 
the  loop  channel  at  the  grid  of  F« 


a  carrier-suppressed  double  sideband 
signal,  the  sidebands  corresponding 
to  the  100-cps  modulating  frequency. 
This  is  combined  with  the  carrier 
from  the  antenna  in  Lu. 

Motor  Control  Circuit.  The  audio 
output  is  obtained  from  diode  load 
resistor  R»  and  fed  through  Ct#  to 
the  input  of  the  motor  control  am¬ 
plifier.  It  consists  of  the  100-cps 
component  introduced  by  the  bal¬ 
anced  modulator  F,  and  F,  and  all 
speech  and  other  audio  components 
present  on  the  received  carrier.  Fil¬ 
ter  L35  and  Cm,  tuned  to  100  cps,  at¬ 
tenuates  the  speech  components  and 
passes  the  lOO-cps  modulating  fre¬ 
quency.  This  latter  is  termed  the 
control  signal. 

The  control  signal  then  feeds  to 
the  first  triode  section  of  F„  serving 
as  a  resistance-capacitance  coupled 
amplifier  and  driving  the  second  tri- 
cde  section.  The  latter  is  trans¬ 
former  coupled  by  T,  to  the  push-pull 
grids  of  F,o  and  F„.  Resistor  Ra  is 
short-circuited  by  switch  Sm  to  per¬ 


mit  normal  bias  to  be  applied  to  the 
cathode  of  the  second  section  of  V, 
for  automatic  operation. 

Drive  motor  M,  is  a  two-phase  two- 
pole  induction  motor  operating  in  the 
manner  shown  in  Fig.  17.  The  two- 
phase  motor  windings  are  Wi  and 
IF,;  Tt  and  T,  are  the  motor  control 
transformers,  and  is  the  capacitor 
which  provides  the  quadrature  com 
ponent  required  for  motor  operation. 
The  a-c  power  is  applied  to  the  junc 
tion  of  the  primaries  of  T,  and  T 
at  terminal  5  and  to  the  common  of 
the  two  motor  windings.  T,  and  T 
are  connected  as  shown  so  that  sec¬ 
ondary  terminals  1  and  3  are  of  the 
same  polarity.  When  the  tubes  are 
inoperative,  is  consequently  across 
points  of  no  voltage  difference. 
Under  this  same  condition  the  pri¬ 
maries  of  the  transformers  appear  as 
high  impedances  due  to  the  open  sec¬ 
ondaries,  and  no  power  is  supplied 
to  the  motor. 

If  tube  Fio  is  made  operative  and 
presents  low  impedance  across  sec- 
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FIG.  17 — Simplified  Tenion  of  the  loop  driTO  motor  circuit.  Tho  two  tubes 
shown  here  ore  thTrotrons 


conducting  acts  like  a  low  resistance  By  means  of  phase  shift  adjuster 
across  its  transformer  secondary.  /?,«,  /?,„  Cvm,  C,*,  in  the  a-c  supply  to 
The  reversible-phase  100-cycle  con-  the  modulator  grids,  the  phase  of  the 
trol  signal  from  amplifier  V,.  is  ap-  control  signal  is  properly  adjusted  so 
plied  in  push-pull  to  the  grids  of  that  at  the  grids  of  V«,  and  it  is 
and  Vu  by  input  transformer  T,.  The  exactly  in  phase  or  180  deg.  out  of 
two  plates  are  fed  from  A,  and  At  phase  with  the  plate  voltage.  In  other 
in  such  a  manner  as  to  be  in  phase  words,  for  the  loop  displaced  a  small 
with  each  other.  Low-voltage  a-c  amount  in  one  direction  from  the 
bias  from  the  100-cycle  power  source  null  position,  the  control  signal  on 
is  adjusted  by  phase  shift  bridge  the  grid  of  V,o  will  be  in  phase  with 
f2l»7,  Cwot  Rxm  to  lag  the  plate  the  plate  voltage  on  this  same  tube, 
voltage  by  nearly  180  deg.,  and  is  ap-  while  the  grid  of  F„  is  fed  180  deg. 
plied  to  the  grids  in  parallel  by  the  out  of  phase  with  its  plate.  The  grid 
center-tap  of  the  T*  secondary.  phases  are  reversed  if  the  loop  is 


plate  voltage  of  and  therefore  is 
180  deg.  out  of  phase  with  the  pla  - 
of  y„  due  to  the  push-pull  grid  conne^ 
(Continued  on  page  324) 


FIG.  18 — Diogroma  ihowing  th*  phosc  ralottons  involTud  in  phoM  shift  control 
for  Ills  thyrotrons  of  the  loop  drive  motor  circuit 
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?'our  curves  on  a  graph  give  directly  the  phase  constant,  phase  velocity,  group  velocity, 
attenuation  constant  and  wavelength  for  hoth  rectangular  and  circular  guides 


IT  is  possible  to  express  the  prop¬ 
erties  of  wave  guides  in  such  a 
Tianner  that  the  equations  are  iden- 
ical  for  all  rectangular  and  circular 
guides  excited  in  either  the  trans- 
,er8e  electric  (TE)  or  the  transverse 
nagnetic  (TM)  modes.  This  makes 
:)ossib]e  the  construction  of  a  single 
let  of  curves  to  represent:  (1)  phase 
onstant,  3,  (2)  wavelength  in  the 
?uide,  (3)  phase  velocity,  v„  and 
(4)  group  velocity,  v„  at  wavelengths 
lelow  cut-oflf,  as  well  as  (5)  the  at- 
enuation  constant,  a,  above  the  cut- 
)f!  wavelength.  The  curves  forming 
)art  of  this  Reference  Sheet  are  ap- 
)lj(>ahle  to  all  modes  of  transverse 
?lectric  and  transverse  magnetic 
vaves  in  either  hollow  guides  or  di¬ 
electric  filled  guides.  In  deriving  the 
equations  from  which  the  curves  were 
slotted,  it  was  assumed  that  the 
osses  in  the  walls  of  the  guide  and 
n  the  dielectric  were  negligibly 
mall,  an  approximation  which  is 
alid  for  hollow  guides  and  approxi- 
Tiately  correct  in  the  case  of  low-loss 
lielectric  filled  guides. 

The  graph  shows  four  separate 
luantities  plotted  as  ordinates 
igainst  the  ratio  of  the  impressed  • 
vavelength  to  the  cut-off  wavelength, 

'  /,,  or  the  corresponding  frequency 
atio,  /,//.  To  make  use  of  the  chart 
t  will  be  necessary  to  know  both  X 
;nd  X..  For  rectangular  wave  guides 
pose  cross-section  dimensions  are 
!r  and  h,  the  cut-off  wavelength  is 
driven  by 

i  '‘[(v)Mt)T 

'here  m  and  n  are  integers  express¬ 
ing  the  mode  of  oscillation  in  the  a 
and  b  directions. 

j  For  cylindrical  wave  guides  of 
iiad  us  h,  the  cut-off  wavelength  is 
X.  =  2Tb /kb  (2) 

'  t  ere  values  of  kb  for  various  modes 
t  excitation  are  given  in  the  table, 
b  owing  X  and  X,.,  the  other  values 
t  n  be  found. 
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These  equations  are  valid  for 
either  hollow  guides  or  metallic 
guides  filled  with  a  lossless  dielectric 
medium.  The  wavelengths  X  and  X, 
also  satisfy  the  relationship 

/x  =  c/vr-®  (3) 

where  c  is  the  velocity  of  light 
(3x10'"  cm  per  sec),  k  is  the  dielec¬ 
tric  constant,  which  is  unity  for  hol¬ 
low  guides,  and  v  is  the  velocity  of 
propagation  in  unbounded  dielectric 
having  the  properties  of  the  dielec¬ 
tric  in  the  guide.  For  hollow  guides 
v  =  c  =  3  X  10“  cm  per  sec.  For  given 
guide  dimensions  the  cut-off  wave¬ 
length  is  the  same  for  hollow  or  di¬ 
electric  filled  guides.  However,  the 
velocity  v  is  smaller  for  dielectric 
guides,  hence  the  cut-off  frequency  is 
lower.  These  equations  will  be  mod¬ 
ified  somewhat  if  the  dielectric  losses 
are  taken  into  consideration. 

As  an  illustration  of  the  use  of  the 
curves,  consider  the  special  case  of 
a  hollow  rectangular  wave  guide  hav¬ 
ing  the  dimensions  a  =  10  cm  and 
6  =  12  cm,  excited  in  the  TEi,^  mode. 
We  will  assume  that  the  wavelength 
of  the  impressed  signal  is  X  =  13  cm. 
The  cut-off  wavelength  then  becomes 

2t  .  - 


15.35  cm 


the  wave  would  be  attenuated  in  the 
guide.  The  value  of  aX  is  then  5.1 
and  a  =  0.255  nepers  per  cm  or  2.21 
db  per  cm,  since  1  neper  =  8.69  db. 

It  should  be  borne  in  mind  that  the 
attenuation  considered  here  is  not 
due  to  power  loss  in  the  guide  walls, 
but  rather,  consists  of  a  reflection  of 
the  wave  energy  back  to  the  source 
due  to  the  fact  that  the  guide  dimen¬ 
sions  are  below  cut-off.  There  is  no 
power  loss  in  this  type  of  attenu¬ 
ation,  and  the  attenuation  constant 
indicates  how  rapidly  the  electric  and 
magnetic  field  intensity  components 
decrease  as  the  wave  progresses 
along  the  guide. 

If  the  guide  is  of  circular  cross- 
section,  with  b  =  5  cm,  and  excited 
in  the  TEi,t  mode  with  X  =  13  cm,  the 
cut-off  wavelength  is  X*  =  2%b/kb  = 
27c  X  5/1.84  =  17.1  cm.  The  ratio  is 
then  X/X,  =  0.761  and,  from  the 
chart,  we  have  the  following  values: 

X,/X  =  1.54  or  X,  =  1.54  X  13  =  20.10  cm 
Vp/v  =»  1.54  or  Vp  =  1.54  X  3  X  10*® 

=  4.64  X  10**/cm  sec* 
v,/v  =  0.645  or  r,  =  0.64  X  3  X  10*® 

=  1.93  X  10'®cm/8ec 

/3X  =  4.0  or  =  4.0  13 

=  0.307  radians  cm 

The  attenuation  of  the  circular 
wave  guide  at  wavelengths  above  cut¬ 
off  may  be  computed  in  a  manner 
similar  to  that  of  the  rectangular 
guide.  The  universal  nature  of  this 
graph  should  make  it  a  useful  im¬ 
plement  in  wave  guide  studies. 

•  Note  that  the  phase  velocity  is  greater 
than  that  of  light. 


The  ratio  of  impressed  to  cut-off 
wavelength  is  X/X,  =  13/15.35  = 
0.847.  From  the  chart  we  may  obtain 
the  following  values: 

X,/X  =  1.89  or  X,  =  1.89  X  13  =  24.6  cm 
vp/v  =  1.89  or  r,  =  1.89  X  3  X  10*® 

=  5.68  X  10*®  cm  'sec* 
v,/v  =  0.525  or  v,  =  0.525  X  3  X  10*® 

=  1.58  X  10'®  cm/sec 
/3X  =  3.25or  0  =  3.25/13 

=  0.250  radians/  cm 

If  the  impressed  wavelength  had 
been  X  =  20  cm,  then  X/X*  =  1.30  and 


Values  of  kb  Corresponding  to  Different  Modes 
of  Transnission  in  Cylindrical  Wave  Guides 
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Diheptal  sockets  I  'A  CINCH  metol-plostic 
assembly  refjjdermg  distinguished  service  in 
communications  in  every  port  of  the  globel  The 
elongated  slots  in  the  mounting  'plates  permit 
locating  the  sockeHSt  any  degree  in  the  circum> 
ference.  No.  9450,  fourteen  contacts.  No.  9451, 
twelve  contacts  (Nos.  6  and  13  omitted).  No.  9453 
short,  fourteen  contacts  where  height-limitations 
require  it.  And  the  Mognol  socket.  No.  9452, 
eleven  contacts  completes  the  CINCH  group,  all  of 
which  may  be  hod  with  or  without  mounting  plates. 

CINCH  offers  o  complete  metal  plastics  service 
for  small  and  intricate  assemblies.  ''  * 
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War's  Only  Gift 


War  has  but  on*  gift  to  offer . . .  th«  gift  of  on 
amazing  progress  in  science  and  eng1n4iering.  The 
greater  ute  of  electrical  control  devices  in  place  of 
manual  and  mechanical  controls  Is  o  striking  ex¬ 
ample.  Electrical  control  replaces  numerous  work¬ 
ing  parts  . . .  eliminates  friction  drag  and  lost  mo¬ 
tion  . . .  gives  instantaneous  response  . . .  saves 
time  and  materials. 


One  of  the  most  versatile  circuit  control  devices 
of  the  war  is  the  Series  345  Relay  used  to  drop 
bombs,  control  auxiliary  generators,  switch  radio 
circuits.  Contact  combinations  range  from  single 
pole  to  three  pole  double  throw.  Contact  capacity 
up  to  15  amps,  at  24  Volts  D.C.  for  aircraft  appli¬ 
cations.  Quick  acting  or  time  delay.  Write  for 
Bulletin  345  for  complete  details. 


GUARDIAN^ELECTRIC 

li2S-N  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 


li2S-N  W.  WALNUT  STREET 


CHICAGO  12,  ILLINOIS 


ELECTRONICS 


December '  1 943 


W--  I 


r'- 


bY  GUARDIAN 


GUARDI  AN  W  ELECTRIC 


SERIES  195  MIDGET  RELAY 
One  of  the  smallest  of  all  relays.  Built 
for  aircraft  and  radio  applications  where 
space  and  weight  are  at  a  premium. 
Contact  rating:  2  amps,  at  24  volts  D.C. 
Switch  capacity  up  to  double  pole,  dou¬ 
ble  throw. 


bkuetii 

O-F-112 

"  quick  ,efe,e„c, 

0«cr,b.,  ,7 
tor  wor 
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SERIES  345  RADIO  RELAY 
A  general  purpose  radio  relay  designed 
for  aircraft  use.  Contact  combinations  up 
to  three  pole,  double  throw.  Coil  resist¬ 
ances  range  from  .01  ohm  to  15,000 
ohms.  Standard  voltage:  16-32  volts  D.C. 
Available  with  delayed  release  or  de¬ 
layed  attract.  Weight:  6'/2  oz.  Also  built 
for  A.  C.  operation  (Series  340). 


SERIES  165  VIBRATION  RESISTANT 
Counterbalanced  armature  and  sturdy 
construction  throughout  give  this  relay  an 
unusual  resistance  to  vibration.  Silver 
contacts  are  rated  at  12^A amperes  in  com¬ 
binations  up  to  double  pole,  double  throw. 

Rating  for  aircraft  is  , 8  amperes  at  24 
vohs  D.C.  Available  with  ceramic  insu¬ 
lation  for  HF  and  UHF  applications. 
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Lip  Microphone  for  Gunfire  Noise  Cancellation 


Noise  irom  cannon  and  chattering  machiai 
guns  is  not  transmitted  as  well  as  Toici 
signals  by  the  lip  microphone 


A  NEW  TYPE  of  carbon  microphone 
being  used  by  the  armed  forces  is 
worn  on  the  upper  lip  of  the  operator. 
It  permits  reduction  of  unwanted 
background  noise  by  an  acoustical 
balancing  arrangement  that  effec¬ 
tively  cancels  sounds  that  originate 
at  a  distance  from  the  microphone. 
This  is  useful  in  locations,  such  as  in 
tanks,  where  the  noise  level  produced 
by  the  mechanical  equipment  and 
armament  is  high  and  is  ordinarily 
transmitted  almost  as  effectively  as 
the  desired  voice  signals. 

The  basic  construction  features  of 
the  microphone  are  shown  in  the 
drawing.  It  consists  of  two  carbon 


Cross-MCtion  ol  the  lip  microphone,  show¬ 
ing  the  apertures  through  which  sound 
wares  reach  the  corities  on  each  side  oi 
the  diaphragm 


The  lip  microphone  is  supported  in  position  by  a  harness  that  loops  orer  the 
operator's  ears  like  spectacles  and  permits  wearing  a  gas  mask  or  respirator 
during  operation.  A  thin  plastic  film  seals  out  moisture 


Up  ^ficrophone  lor  Guniire  Noise  Cancellation 

Electrical  Director  for  Anti-Aircroit  Guns . 

Electronic  Metal  Tester . 

Electronic  Stop  lor  Textile  Machines . 

Water  Purity  Tester . 

Gyro  Flux  Gate  Compass . 

Electronic  Circuit  for  High-Frequency  Welding 
Electronic  Control  of  Gas-Cutting  Machines. . 

Automatic  Forming  of  Capacitors . 

Electronic  Flow  Detector  for  Metal  Tubing . 

X-Rays  Check  Connections . 


buttons  arranged  on  both  sides  of  a 
diaphragm,  and  the  whole  enclosed 
by  a  case  that  forms  two  cavities, 
one  on  each  side  of  the  diaphragm. 
Only  one  of  the  carbon  buttons  is 
electrically  connected ;  the  other 
button  is  included  to  help  maintain 
physical  balance  between  the  two 
sides  of  the  diaphragm. 


Operation 


and,  if  they  are  equal  in  amplitud 
and  phase,  will  create  equal  and  oi 
posite  pressures  on  the  sides  of  th 
diaphragm.  However,  a  different 
in  amplitude  or  phase  of  the  .soiiri 
waves  will  cause  a  sound  pressu 
differential  between  the  two  surfac 
of  the  diaphragm  and  it  will  b| 
caused  to  move  in  direct  proporti 
to  the  degree  of  the  differentia 
For  this  reason  the  microphone 
termed  a  differential  microphone  b 
the  manufacturer.  Electro -Vou 
Mfg.  Co.,  Inc. 

The  discrimination  between  near 
by  sounds  and  more  distant  sounr^ 


Two  apertures  are  provided  near 
the  base  of  the  microphone  casing 
to  allow  sounds  to  enter  the  cavities. 
If  the  physical  balance  is  accurate, 
sound  waves  enter  both  apertures 


Carbon 

bui-f-ons 


^Apertures  '' 


,  u 


ANOTHER 


APPLICATION 


J'/.TUidi'it 


Opurui 


aoun. 


Keeping  America’s  newest  broadcasting  F  M  and 
television  transmitters  operating  with  a  mini¬ 
mum  of  interruption  or  distortion  is  a  challeng¬ 
ing  job.  There’s  no  room  for  chance  with  thou¬ 
sands  of  dollars  of  air-time  and  talent  services 
at  stake.  To  make  certain  that  transmitters  and 
control  instruments  will  function  perfectly  under 
their  full  power  loads — often  running  to  50 
kilowatts— daily  tune-up  tests  at  off-time  periods 
have  become  standard  practice.  But  to  throw 
this  unbridled  wattage  out  over  the  regular 
antenna  could  conceivably  cause  air-signal  havoc 
.  .  .  squeals  .  .  .  crashes  .  .  .  shot  noises. 

So,  one  of  the  early  F  M  and  television  problems 
faced  by  broadcast  engineers  was  the  develop¬ 
ment  of  a  dummy  antenna  simulating  the  high 
frequency  characteristics  of  the  regular  antenna. 


in  order  to  obtain  informative  and  accurate 
check-readings. 


I  R  C’s  M  P  Resistors,  when  water-cooled,  fur¬ 
nished  the  ideal  solution.  These  sturdy  units 
embody  all  the  required  features  while  readily 
dissipating  the  tremendous  heat  factors  involved. 

Tests  indicate  that  water-cooling  at  tap  pres¬ 
sure  increases  their  rating  by  as  much  as  90  times. 

If  resistances  will  play  a  part  in  your  post-war 
products,  consult  IRC.  You'll  obtain  unbiased 
engineering  counsel,  for  IRC  makes  more  types 
of  resistors  in  more  shapes  for  more  applications 
than  any  other  manufacturer  in  the  world. 


Prou^y  we  fly  the  Army-Navy  E  flag  with 
tun  white  stars  . . .  symbol  of  maiataiaed 
excellence  in  production  of  war  materieL 
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is  due  to  the  differential  action,  subjected  to  ambient  noise  at  a  plus  How  the  electrical  director  .vork 
Thus  sound  waves  originating  close  113.8  db  level.  The  area  between  is  shown  in  the  illustration.  W  en  ai 
to  one  aperture  may  travel  four  times  the  curves  represents  the  difference  enemy  plane  (1)  looms  in  siglt,  ti( 
as  far  to  reach  the  other  aperture,  in  db  by  which  the  speech  output  of  crews  of  the  tracker  (6)  and  of  th, 
The  differential  in  this  instance  the  microphone  exceeds  the  noise  height  finder  (3)  spot  the  target  an, 
would  be  sixteen  and  only  a  negli-  output  with  this  value  of  ambient  follow  it  in  its  flight.  The  cor,  pute 
gible  amount  of  cancellation  would  noise.  (7)  of  the  electrical  director  in 

result  At  the  same  time,  sound  The  differential  microphone  has  stantly  measures  the  position  of  th( 
waves  from  a  source  several  feet  dis-  been  designed  to  fit  inside  of  a  gas  target  and  then  predicts  where  tb 
tant  would  reach  both  apertures  at  mask  or  respirator  without  breaking  anti-aircraft  gun  (5)  is  to  be  aimtj 
almost  the  same  time  and  the  differ-  the  seal  where  the  mask  fits  the  head  and  how  the  fuse  of  the  shell  is  to  b 
ential,  the  ratio  of  the  distance  of  the  wearer,  and  is  electrically  set  so  that  the  shell  will  burst  in  th 
traveled  by  the  waves,  would  be  al-  interchangeable  with  standard  Army  path  of  the  plane  at  the  predicted  p,. 
most  unity.  The  amplitudes  of  the  microphones.  Because  of  its  loca-  sition  (4). 

two  waves  are  then  almost  identical  tion  during  use  it  was  necessary  to  The  electrical  information  derive,: 
and  cancellation  takes  place.  make  the  unit  impervious  to  moist-  by  the  computer  is  translated  int 

.  . .  ■  -  —  --n  ure.  This  has  been  accomplished  mechanical  movement  at  the  gun  t 

I  I  I  1 1 1  '  ;  by  covering  the  apertures  with  a  swing  its  muzzle  automatically  to  ti 

^  \  thin  membrane  of  plasticized  film  correct  horizontal  and  vertical  an 


0.0004  inch  and  introduces  a  loss  of  the  target  is  being  tracked,  but  i 
less  than  2  db  throughout  the  fre-  must  make  constant  and  instantar. 
quency  range  from  200  to  4,000  cps.  eous  corrections  for  a  number  of  fa( 

tors. 

The  time  of  flight  of  the  shell  (a) 
Electrical  Director  for  predicted  position  of  the  tar 

Anti-Aircraft  Guns  "  dcj^ndent  upon  the  mun! 

velocity  of  the  gun  (b),  which  r 
The  M9  electrical  gun  director  turn  is  governed  by  the  temperatur 
aims  an  anti-aircraft  gun  and  sets  of  the  powder  and  the  number 
the  shell’s  fuse  so  that  the  burst  will  times  the  piece  has  been  fired.  Th 
occur  within  lethal  distance  of  a  hos-  path  of  the  shell  is  also  influenced  I 
tile  aircraft.  It  differs  from  other  its  drift  (c)  which  is  the  spin  cau.v 
directors,  which  employ  mechanical  by  the  rifling  of  the  gun,  curving  tl 

This  principle  of  operation  as-  movements,  in  using  electrical  cir-  shell  to  the  right.  At  the  same  tin 
sumes  a  sound  source  of  negligible  cuits  to  make  its  calculations.  the  pull  of  gravity  (d)  deflects  t! 

area  and,  although  it  has  been  found 
that  the  area  of  a  speaker’s  mouth 
produces  some  diffusion,  the  loss  due 
to  cancellation  of  speech  is  relatively 
small. 

Extent  of  Cancellation 

The  space  between  the  apertures 
in  the  lip  microphone  is  about  one- 
half  inch  and  this  provides  effective 
cancellation  up  to  about  4,000  cps, 
entirely  adequate  for  communica¬ 
tion  purposes.  The  spacing  is  kept 
small  since  it  may  represent  an  ap¬ 
preciable  fraction  of  a  wavelength 
at  the  higher  frequencies,  with  the 
result  that  the  pick-up  at  the  two 
apertures  may  be  sufficiently  out  of 
phase  to  reinforce  one  another  rather 
than  cancel  at  these  frequencies.  If 
this  occurs,  certain  interfering  fre¬ 
quencies  are  emphasized  rather  than 
suppressed. 

The  degree  of  cancellation  of  un¬ 
wanted  noise  by  the  microphone  is 
shown  in  the  curve.  This  represents 
the  noise  output  with  the  microphone 


Rmpodm  curre  oi  the  lip  microphone  and 
a  curre  showing  the  amount  ol  noise  can¬ 
cellation  obtained.  The  space  between  the 
curres  shows  in  decibels  the  difference  be¬ 
tween  the  roice  output  and  the  noise  output 
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How  the  electrical  director  works.  When  an  enemy  plane  looms  in  sight  the 
computer  predicts  where  the  anti-aircraft  gun  is  to  be  aimed  ond  how  the  fuse 
oi  the  shell  is  to  be  set  so  that  the  shell  will  burst  in  the  path  of  the  plane  at 
the  predicted  position 
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TYPICAL  PROBLEMS  SOLVED  BY  ' 
SCOVILL  COLD-FORGING  “KNOW  HOW 


SCOVILL  Manufacturing  Company 

Division 


Waterville 


TEL.  Waterbury  3>3151 


WATERViLLE  48,  CONN 


Our  business  is  quality  special  and  standard  cold-forged  parts 
in  quantity.  Thus  far  this  year  we've  shipped  nearly  a  billion 
pieces— most  of  them  war  work— working  in  nearly  all  common 
metals. 

Our  stock-in-trade  is  unusual  "know  how"  that  mokes  cold¬ 
forging  save  money— metal— motions  for  our  customers.  Illus¬ 
trated,  above  are  a  few  of  the  tough  "specials"  that  show  what 
we  can  do. 

The  same  "know  how"  that  makes  us  custom  tailors  in  cold- 
forged  parts  also  makes  it  possible  for  us  to  sell  quality  standard 
screw  products  at  ordinary  prices.  Shown  in  the  "S"  are  a  few 
of  our  wide  range  of  standard  fastening  devices. 

It  will  pay  you  to  talk  over  your  present  and  postwar  problem' 
and  needs  with  the  nearest  office  listed  below.  Occasionally,  our 
war  commitments  temporarily  tax  oiu:  capacity,  but  every 
inquiry  receives  a  prompt,  frank  answer  as  to  when  and  how 
we  can  be  of  service. 


a  ifte  Header 


^  Kindly  route  this  on  to  others  to  whom  our  ”know  how 
•  can  be  helpful. 


NEW  YORK,  Chrysler  BnildinK  •  DETROIT,  6432  Cass  Avaaec  ^  CHICAGO,  1229  W.  WasMestoe  Boalefard  •  PHILADELPHIA,  IB  W.  CheitM  Aveima  Bafldiag 


PITTSBURGH,  2882  W.  Liberty  Ava.  •  SYRACUSE,  Syracisa  •  Kemaer  lasoraoca  BMf.  •  LOS  ANGELES,  2627  S.  Soto  St  •  SAN  FRANCISCO,  434  Braanaa  St 
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she!!  downward,  and  the  varying 
density  of  the  air  (e)  slows  down 
the  projectile  more  or  less,  while  the 
direction  and  the  velocity  of  the 
wind  (f )  either  retards  or  pushes  the 
shell  ahead  or  to  one  side.  To  add  to 
the  complications  of  the  problem,  the 
difference  in  the  location  of  the 
tracker  and  the  gun  (g)  must  also  be 
taken  into  account. 

This  development  in  Army  ord¬ 
nance  was  shown  recently  when  the 
Army  and  Bell  Telephone  Labs, 
jointly  demonstrated  the  electrical 
gun  detector  at  Murray  Hill,  N.  J. 

Western  Electric  Co.  builds  the  di¬ 
rectors. 

Strangely  enough,  the  director 
originated  in  a  dream.  One  night  in 
the  middle  of  1940,  Dr.  David  B. 

Parkinson  awoke  with  the  impres¬ 
sion  that  he  had  been  a  member  of 
an  anti-aircraft  gun  crew,  which 
brought  down  a  plane  with  every 
shot.  Somehow  he  knew  that  in  the 
gun  control  mechanism  was  an  elec¬ 
trical  device  somewhat  like  some¬ 
thing  he  had  been  working  on  in  Bell 
Labs.  A  possible  solution  was  com¬ 
municated  to  the  Navy  and  the  Army ; 
the  Anti-Aircraft  Artillery  Board  rous  and  nonferrous  metals  and  per-  The  instrument  functions  as  a  com- 
promptly  endorsed  the  venture  and  mits  evaluating  and  sorting  such  ma-  parator  and  is  calibrated  for  each  ap- 
the  OSRD  agreed  to  finance  it.  A  terials  according  to  their  metallurgi-  plication  by  establishing  a  cyclogram 
week  before  Pearl  Harbor,  a  model  cal  properties.  This  is  accomplished  for  a  given  standard  so  that  varia- 
had  been  delivered  to  the  Army  for  by  placing  a  tuned  pickup  coil  around  tions  in  height  or  other  selected 
test.  the  piece  to  be  tested,  so  that  the  factor  from  the  standard  reading  are 

variations  in  core  loss  indicate  the  indicted  on  the  screen, 
metallurgical  properties.  T^e  instrument  has  been  success- ' 

The  stages  comprising  the  instru-  fully  applied  to  sorting  metals  whose 
ment  are  shown  in  the  block  diagram  significant  metallurgical  properties 
T*»af  form  the  Cyclograph,  developed  are  constant  except  for  the  one  prop- 

by  the  Allen  B.  DuMont  Laborator-  erty  to  be  examined.  However,  many 
A  NEW  INSTRUMENT  provides  a  non-  ies.  It  contains  two  five-inch  cathode-  commercial  steels  do  not  conform  to 
destructive  means  of  determining  -  ray  tubes,  each  tube  being  supplied  this  condition  of  uniform  metal- 
differences  or  variations  in  the  metal-  by  a  separate  oscillator.  Another  lurgical  properties.  Preliminary  se- 
lurgical  properties  of  metal  parts  or  oscillator  is  arranged  so  that  it  feeds  lection  by  inspection  of  the  core  loss 
stock.  It  performs  both  qualitative  both  cathode-ray  tubes  through  a  characteristics  at  several  frequencies 
and  quantitative  analysis  of  both  fer-  modulator  and  mixer  arrangement,  by  the  instrument  permits  breaking 


Taitin?  the  hardnsM  of  oraor-piercing  shot  with  the  Cyclograph.  Special  con¬ 
trols.  locked  behind  the  center  panel,  are  adjusted  by  the  factory  technician 
for  different  test  routines 


Pickup  Selector 


^''■st  frequency  i-F 

oscillator  Amplifier  Integrator  amplifier  Oscillator  Amplifier 


First  calibrated 

cothode-ray 

tube 


Modulotor 


osci  Motor 


Block  diagram  of  the  stages  in  the  Cyclograph,  a  new  instrument  for  electronic 
sorting  or  onalyxing  of  metal  parts  without  impairing  the  sample 
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FROM  BOMBS 
TOBROCCOU... 


The  two  Cannon  battery  connectors 
above  are  a  part  of  the  complete  line  as 
shown  in  Cannon’s  latest  Battery 
Connector  Bulletin.  Write  today  on 
your  business  letterhead  for  a  copy. 

BUY  U.  S.  WAR  BONOS  AND  STAMPS 


In  this  war  of  many  fronts,  half-ton  block 
busters  are  lifted  by  winch  and  motor  into  the 
yawning  bellies  of  giant  bombers ...  to  spread 
death  and  destruaion  on  our  axis  enemies.  But 
today’s  great  bombers,  destruaion  bent,  may 
seem  puny  in  the  light  of 
tomorrow’s  airaaft,  pursuing 
peacetime  missions. 

Great  loads  . . .  entire  box¬ 
cars  in  faa,  may  be  the  given 

load  of  aircraft  in  future  peace- 
innectors  * 

te  line  as  years.  And  whaher  it’s  a 


carload  of  broccoli  from  California,  a  boxcar  of 
bananas  from  the  Tropics  or  pineapples  from 
Hawaii  .  .  .  the  energy  expended  in  loading, 
lifting  and  also  in  flying  will  unquestionably 
be  dependent  in  part  on  electrical  circuits. 

And  wherever  electrical  circuits  are  involved, 
there  you  will  more  than  likely  find  Cannon 
Conneaors.  For  Cannon  Conneaors  are  used 
wherever  el^rical  conneaions  must  be  made 
quickly  and  with  absolute  certainty ...  in  planes, 
tanks,  communications,  motion  piaure  studios 
and  hundreds  of  other  civilian  and  military  uses. 


CANNON  ELECTRIC 

Cannon  Electric  Development  Company,  Los  Angeles,  California 

Canadian  Factory  and  Enginoaring  OflRca :  Cannon  Eloctric  Company,  Limitad,  Toronto 


mmtStNTATIVtS  IN  miMCIFAL  CITIiS  ~  CONSULT  YOU»  LOCAL  TtLtPHONi  BOOK 
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Speed  Work-flow...Cut  Costs 


Bumdy . . .  pioneer  in  solderless  elec* 
trical  connectors... is  working  closely 
with  leading  designers  and  manu* 
facturers  in  applying  the  economies 
and  advantages  of  indent  type  con¬ 
nectors  to  component  parts  manufac- 
tme,  ^  and  final  asseii^ly.  In  most 
cases’,  standard  HYDENT  connectors 
are  used;  in  others.  Bumdy  has  de¬ 
signed  special  connectors  for  the  job. 
In  all  cases,  the  indent  type  connec¬ 
tion  has  simplified  and  stepped-up 
production,  provided  a  better  connec¬ 
tion  mechanically  and  electrically, 
and  materially  lowered  costs. 

If  you  are  still  using  soldered  connec¬ 
tions,  why  not  investigate  thoroughly 
the  advantages  of  the  solderless  in¬ 
dent  type?  Complete  engineering  co¬ 
operation  is  yours  for  the  asking  . . . 
from  connector  headqxiarters.  Write 
.or  phone  to-day. 

BURNDY  ENGINEERING  CO.,  INC. 

107  EASTERN  BOULEVARD,  NEW  YORK  54.  N.Y. 


A  few  of  the  many  types  of 

BaradY  HYDENT  CONNECTORS 

/// 
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Our  Liberators  are  winging  global  routes, 


chartered  and  uncharted,  in  the  fight  to  make 


ident 
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all  men  free.  Wherever  military  or  civilian 


WIICOX  ELECTRIC  COMPAHY 

Manufacturers  of  Radio  Equipment 

14tli  &  Chestnut  Kansas  City,  Mo. 


lanes  fly,  Wilcox  Radio  equipment  is  help 


ing  maintain  dependable  communications. 
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Where  the  quantity  of  pieces  to  be 
tested  is  large  an  automatic  relay 
can  be  used.  Small  pieces,  such  as 
bullets  or  screws,  can  be  sorted  at  a 
rate  of  about  five  per  second. 


ditions,  the  contacts  on  the  “stop 
motion”  drops  may  become  coated, 
which  ultimately  leads  to  definitely 
unreliable  operation. 

Obviously,  therefore,  a  device  that 
will  contact  infallibly  in  spite  of 
these  conditions  and  at  the  same 
time  introduce  no  new  hazards,  is 
required  for  complete  “stop  motion” 
protection.  The  electronic  relay 
recently  developed  by  General  Elec¬ 
tric  does  just  this. 


This  Electronic  Stop  for 
neas-  Textile  Machines 

By  A.  P.  Mansfield 

InitHxtrial  Enifinetrinf/  IHrisiun 
CUlar  <irnfral  KIt-rtrie  Vu. 

The  “stop  motion”  mechanism  of  a 
textile  machine  has  a  vital  function 

I  in  assuring  that  the  machine’s  out¬ 
put  is  of  high  quality.  This  is  true 
whether  the  machine  is  being  used  to 
prepare  the  threads,  weave,  or  knit 
the  cloth. 

By  far  the  majority  of  “stop 
motions”  are  of  the  electrical  type 
with  their  action  depending  on  the 
making  of  a  positive  electric  contact 
at  the  instant  a  thread  breaks.  Should 
there  be  a  delay  in  this  contact,  or 
otherwise  faulty  action,  the  broken 
end  will  pass  on  into  the  finished 
goods  and  result  in  an  imperfection. 

From  the  practical  standpoint,  the 
mechanism  used  to  detect  thread 
breaks  must  be  small  and  light,  easily 
set  and  adjusted,  and  must  not  inter¬ 
fere  in  any  way  with  the  normal 

thread  motions.  At  the  same  time,  it  beamer  each  thread  passes  through 
must  be  safe  from  both  the  operator  a  hinged  eyelet,  called  a  drop  switch, 
and  fire  hazard  viewpoints.  These  When  the  threads  are  wound  on  the 
To  separate  two  steels,  a  composite  stipulations  dictate  the  use  of  a  low-  beamer  they  are  in  tension  and  hold 
iuiication  at  two  frequencies  other  voltage,  low-power  control  circuit.  the  drop  switches  in  an  open  position, 
lian  the  measuring  frequency  fur-  A  further  complication  is  the  fact  When  a  thread  breaks  it  is  no  longer 
lishes  a  reading  typical  of  each  that  the  air  in  textile  mills  is  laden  in  tension  and  the  drop  switch,  its 
rack?  of  steel  for  the  standardizing  with  lint  and  dust  to  varying  degrees  weight  unsupported,  drops  to  the 
tading.  The  standardizing  reading  depending  pn  local  conditions.  It  is  metal  bar. 

s  then  taken  of  each  piece  of  steel,  also  highly  humid.  Under  these  con-  The  contact  to  the  metal  bar  causes 


f  Beamer 
Electronic  ’’  motor 
relay  switch 


When  the  thread  breaks  on  a  textile 
beamer  machine  the  arm  supporting  the 
eyelet  drops  to  the  contact  bar  and  closes 
the  input  circuit  of  the  electronic  relay. 
This  in  turn  shuts  off  the  beamer  motor 
switch 


Packaged  welding  rods  being  checked  to 
tee  if  they  ore  cdl  made  of  the  some  ma- 
tsriaL  A  single  rod  of  different  composition 
shows  up  in  o  package  of  50 


Electronic  relay  attached  to  a  textile  beamer  machine  to  stop  the  motor  when 
one  of  500  threads  breaks 
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a  minute  current  flow  in  the  input 
circuit  of  the  relay  tube.  This  cur¬ 
rent,  only  a  few  microamperes,  is 
amplified  by  the  tube  which  in  turn 
operates  a  relay  in  the  output  circuit. 
The  relay  then  opens  the  coil  circuit 
of  the  motor  switch  and  stops  the 
beamer  machine.  Entirely  satis¬ 
factory  operation  is  obtained  with 
the  resistance  of  the  “stop  motion” 
contact  circuit  as  high  as  500,000 
ohms. 

Existing  “stop  motion”  relays  can 
be  changed  to  use  the  electronic  re¬ 
lay  simply  by  substituting  it  for  the 
magnetic  relay  already  installed  and 
connecting  it  to  the  coil  circuit  of 
the  motor  switch. 


AsMmbly  of  thread  drop  switchoi  ood 
contact  bars  for  electronic  control  of  a 
beamor  machine  in  a  Von  Raalte  silk  mill 


The  photographs  show  an  example 
of  an  electronic  relay  application  in 
the  textile  industry  where  it  is  used 
to  stop  a  beamer  almost  instantly 
should  any  one  of  600  threads  break. 
Electronic  relays  are  equally  appli¬ 
cable  to  beamers  handling  several 
thousand  “ends”. 

Before  the  electronic  relay  was  in¬ 
stalled,  trouble  was  encountered  in 
using  a  standard  magnetic  relay 
and  having  the  thread  “stop 
switches”  operate  it  directly.  The 
difiUculty  resulted  primarily  from  the 
thread  ends  and  thread  dust  which, 
in  the  presence  of  moisture,  fouled 
the  contacts.This  fouling  resulted  in 
a  high-resistance  contact  that  did  not 
permit  sufiicienr  current  flow  to  op¬ 
erate  the  magnetic  relay.  Because  the 
electronic  relay  can  operate  reliably 
and  safely  on  a  high-resistance  cir¬ 
cuit,  it  has  proven  satisfactory. 


Water  Purity  Tester 

Testing  the  purity  of  distilled  wa 
ter  is  simplified  by  means  of  the  in¬ 
strument  shown  in  the  diagram.  It 
actually  measures  the  conductivity 
of  the  water  under  test,  but. for  con¬ 
venience  the  scale  is  calibrated  0  to 
15  parts  per  million  in  terms  of  sod¬ 
ium  chloride  so  that  the  user  obtains 
a  direct  reading. 

The  circuit  is  essentially  that  of 
an  alternating-current  Wheatstone 
bridge.  A  conductivity  cell  connected 
as  shown  in  the  diagram,  together 
with  the  liquid  in  which  it  is  im¬ 
mersed,  constitute  the  unknown  re¬ 
sistance.  Resistors  Ri  and  R,  are  the 
standard  resistors,  and  resistors  Rt 
and  Ri  together  with  the  slider  on  Rt 
form  the  ratio  arms  of  the  bridge. 
Resistor  R,  is  employed  for  temper¬ 
ature  compensation  and  has  a  dial 
marked  in  degrees.  A  dial  on  re¬ 
sistor  Rt  carries  the  concentration 
calibration. 

Voltage  for  the  bridge  circuit  is 
derived  from  a  winding  on  the  power 
transformer.  Plate  voltage  for  the 
operation  of  the  6F5  amplifier  tube 
and  the  6AF6G  indicator  tube  is  sup¬ 
plied  by  the  center-tapped  150-volt 
winding  of  the  power  transformer 
through  a  6H6  rectifier  tube.  The 
latter  is  arranged  in  a  frequency 
doubler  circuit. 

The  detector  junctions  of  the 
bridge  are  connected  to  the  grid  and 
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A-C 


Circuit  oi  th*  Wheotston*  bridge 
•loctronic  amplifier  Ibot  octuotM  the  ia. 
dicotor  tub*  in  tb*  purity  m*t*r.  A  SBl 
rectifier  supplies  Toltag*  at  double  the  lim 
frequency  to  the  plotes  of  the  other  tub«, 
without  filtering 


cathode  of  the  6F6  amplifier  tube 
Unbalance  voltage  from  the  bridge 
circuit  is  applied  to  the  grid  and 
cathode  of  the  6F6  amplifier  tube 
and  tends  to  close  the  shadow  angle 
of  the  indicator  tube.  When  the  volt¬ 
age  across  the  detector  junctions  ii 
zero  the  indicator  tube  is  opened 
its  maximum  shadow  angle.  Throw¬ 
ing  the  bridge  off  balance  in  either 
direction  results  in  closing  of  the  eye. 

If  the  amplifier  and  indicator  tubes 
were  operated  at  the  line  frequency 
instead  of  twice  line  frequency,  the 
eye  would  open  if  the  bridge  were 
thrown  off  balance  in  one  directioi 
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Output  of  a  laboratory  still  being  tested  for  parity  by  meons  of  o  Wheatstone 
facldg*  ond  toning  oyo  tub* 
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*'A-N”  CONNECTORS 

Army-Navy  specification  electrical  connectors,  manu¬ 
factured  in  every  required  size  and  type  by  Amphenol, 
are  made  for  many  applications — in  electrical  and  com¬ 
munications  systems  of  aurplanes,  tanks,  ships — for  spe¬ 
cial  applications  in  the  field  of  electronics.  The  use  of 
Amphenol  Connectors  assures  dependable  service. 

AMPHENOL  '*A.N’*  CONDUIT  AND  FITTINGS 

Flexible  aluminum  and  synthetic  covered  conduit  to  A-N 
specifications.  Amphenol  A-N  specification  conduit  fit¬ 
tings  include;  ferrules,  coupling  nuts,  adapters,  cable 
clamps,  straight  and  angle  couplings — all  necessary  fit¬ 
tings  for  complete  conduit  assembly  work. 

LOW-LOSS  TRANSMISSION  LINES 

Amphenol  Coax  and  Twinax  Cables  with  ultra  low-loss 
Copolene  B  or  beaded  type  polystyrene  represent  the 
ultimate  in  high  frequency  transmission  lines — their  use 
assures  the  uniform  low-loss  characteristics  required 
in  high  frequency  or  micro-wave  installations.  Used 
with  Amphenol  Type  83  Coax  and  Twinax  Connectors 
for  perfectly  balanced  assemblies. 

AMPHENOL  POLYSTYRENE 

Clear,  transparent  Amphenol  polystyrene — custom  ma¬ 
chined  with  special  equipment  under  ideal  production 
facilities — will  save  you  waste  and  worry  in  fabrication. 
The  useful  combination  of  properties  characteristic  of 
this  material  offers  unlimited  advantage  in  the  field  of 
electronics.  Also  Amphenol  polystyrene  rods,  sheets,  and 
welding  cement  (Polyweld). 

COMPLHE  CONDUIT  AND  WIRING  ASSEMBLIES 

At  the  Amphenol  plant,  you  find  one  of  the  most  modern 
and  complete  wiring  assembly  departments.  New  equip¬ 
ment,  specially  trained  operators,  new  approved  meth¬ 
ods— turn  out  complete  Amphenol  cable  assemblies, 
wiring  harnesses,  conduit  assemblies — with  speed  and 
accuracy  at  moderate  cost. 


lUUSTRATEO: 

Amphanol  C<mx  and  Twinax 
Cables  aquippad  with  Am¬ 
phanol  Type  83  Connactors. 
Machined  Polystyrene  and 
other  plastic  products.  Am¬ 
phenol  AN-3108  Connector 
with  Amphenol  nezibla  Alu¬ 
minum  Conduit. 


*  Pygmies  in  size,  but  giants  in  achievement  are  WiLCO  Thermometals  (ther¬ 
mostatic  bimetals  I  and  WiLCO  Electrical  Contacts. 


^  Either  paired  with  the  correct  W  ILCO  Thermometal,  or  used  alone,  WiLCO 
Aeralloy  Aircraft  Magneto  Contacts  are  doing  their  part  to  assure  smooth  air¬ 
plane  performance.  Other  WiLCO  Electrical  Contacts  are  giving  equally  depend¬ 
able  service  in  tank,  ship  and  gun  applications. 

*  WiLCO  Thermometals,  either  separately  or  in  conjunction  with  WiLCO  Elec¬ 
trical  Contacts,  are  being  used  with  the  same  success  for  aircraft  oil  temperature 
control  and  in  various  instruments  for  the  Army  and  Navy. 


Both  Available  From  One  Source 

^  The  facilities  of  The  H.  A.  Wilson  Company  permit  manufacturing  cus¬ 
tomers  to  secure  both  electrical  contacts  and  thermostatic  bimetal  from  a  single 
source.  This  is  important  because  materials  from  these  two  groups  are  fre¬ 
quently  used  in  conjunction,  as  parts  in  the  same  device.  The  most  effective 
use  of  one  necessitates  a  knowledge  of  the  other. 


WiLCO  Products  are:  Contacts — Silver,  Platinum,  Alloys,  Powder  Metal. 
Thermostatic  Metal — High  and  Low  Temperature  with  Electrical  Resistance 
from  24  to  530  ohms  per  sq.  mil,-ft.  Precious  Metal  Collector  Rings  for  rotat¬ 
ing  controls.  Jacketed  Wire — Silver  on  Steel,  Copper,  Invar,  or  other  combin¬ 
ations  requested. 


.  .  in  World-Widie  Aerial  Warfare! 


WiLCO  sales  and  engineering  representatives  are  famil¬ 
iar  with  both  Electrical  Contact  and  Thermometal 
application.  Send  ns  your  problem  for  analysis. 

The  H.  a.  W^ilson  Company 
1(15  Chestnut  St.,  Newark,  N.  J. 
Branches:  Chicago  ★  Detroit 


Demonatrertlon  tmit  ahowlng  the  cemptm 
transmitter  on  the  tail  of  a  model  plan* 
and  the  amplifier  in  the  center  of  ths 
fuselage.  Each  indicator  corresponds  to 
a  compass  cord  and  pointer 
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matically  corrects  errors  resiiltim 
from  interference  caused  by  stray 
masrnetic  fields  from  metal  o})jecti 
and  electrical  equipment  in  the  j  lao^ 
Auxiliary  indicators  may  be  con. 
nected  to  the  instrument  as  sho^vn  jj 
the  photograph  of  the  demonsti  stiog 
model,  ^is  permits  the  pilot  and  the 
navigator  to  have  simultaneous  di¬ 
rection  readings.  The  complet  e  ij. 
strument  is  a  development  of  tht 
Bendix  Aviation  Corp.,  who  r<p<ait 
that  the  compass  is  unaffected  jjy 
climbs  and  dives  of  the  plane  and 
does  not  lag  or  overshoot  its  reudiui 
during  turns. 


. . .  a  phrase  that  tells 
the  story  of  a  business 


Electronic  Circuit  for 
High-Frequency  Welding 

The  application  of  an  external- 
control,  two-element  mercury-vapoi 
discharge  tube  as  a  half-wave  recti¬ 
fier  and  as  an  enclosed  spark-gap  in 
a  high-frequency  welding  circuit  wag 
described  by  Alfred  Vang  at  the 
October  11  meeting  of  the  American 
Welding  Society  in  New  York  City. 
The  tube  developed  by  Mr.  Vang  con¬ 
sists  of  a  U-shaped  envelope  of  Pyrex 
containing  a  quantity  of  mercury, 
with  tungsten  wire  electrodes  in¬ 
serted  in  each  end  to  make  contact 
with  the  two  mercury  pools,  as  shown 
in  the  accompanying  diagram.  Con¬ 
duction  is  initiated  at  the  mercury 
pool  by  means  of  high  voltage  applied 
to  the  metal  ring  encircling  the  end 
of  the  tube.  This  high  voltage  is  ob¬ 
tained  from  an  ordinary  neon  sip 
transformer. 

In  the  welding  circuit  described 
at  the  meeting,  two  of  the  Vang 
tubes  are  used,  one  as  a  rectifier  and 


Xhe  phrase.  Integrity'  of  Design,  has  conic  to  typih  that  ‘iengthened 
shadow"  behind  the  business  of  creating  Jackson  Instruments.  Like 
Topsy,  it  “just  growed"  into  our  thinking  and  into  onr  work.  Today 
it  constitutes  our  inspiration— and  our  constant  challenge,  permeating, 
every  phase  of  anything  we  do. 


The  very  naturalness  of  this  phrase,  as  applied  to  Jackson  Instru¬ 
ments,  has  kept  forcing  itself  forward— until  Integrity  of  Design  has 
become  the  hallmark  of  Jackson  Instruments,  It  represents  that  unseen 
plus  that  comes  from  “hidden”  care.  It  means  that  Jackson  products 
are  conceived,  designed,  developed  and  built— not  for  low  price— but 
for  high  performance. 


And  that  is  why  on  all  fronts  Jackson  Instnnncnts  are  measuring 
up  to  the  demanding  tests  of  war.  It  is  why,  too,  in  the  peacetime 
“tomorrow”  to  come  they  will  emerge  better  than  ever— from  having 
had  to  meet  the  tests  of  today’s  raging  world  conflict. 


Neon  sign 
tronsformers 


All  Jackson  employees — a  full  100% — are  buying  M'ar  Bonds 
on  a  payroll  deduction  plan.  Let’s  ALL  go  al/  oiit  for  \'’ictoT)’. 


Mercury 

pool, 


Work  to  be 
welded  or 
heated 


S n-:^tut4ne'n(it 


Simple  circuit  for  high-frequency  welding 
with  a  two-element  mercury  Topor  dis¬ 
charge  tube 


JACKSON  ELECTRICAL  INSTRUMENT  COMPANY.  OAYTON,  OHIO 
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Many  full-grown  men  are.  They  take  to 
Miniature  (or  Model)  Railroading  with 

•  t 

a  lot  of  zest,  and  they  have  fun. 

Now%  the  motive  power  for  a  minia¬ 
ture  railroad  comes  from  very  small  but 
powerful  electric  motors.  They  keep  the 
trains  on  schedule,  day  in  and  day  out. 

Whether  you  operate  your  own  rail¬ 
road  or  not,  you  can  appreciate  how  im- 


E  N  E  R  A  L 

NDUSTRIES 

COMPANY 


IslMi 


portant  the  power  problem  is.  But,  of 
course,  driving  miniature  locomotives  is 
only  one  of  the  many,  many  jobs  that 
must  be  done  by  compact,  powerful 
motors  like  the  various  Smooth  Power’ 
models  we  have  been  making  for  years. 

We’re  looking  for  new  jobs  for  these 
motors — right  now  .  When  war  demands 
are  satisfied  we  want  to  put  ^^Smooth 
Power’  motors  into  as  many  civilian 
applications  as  we  can.  Please  let  us 
know  if  your  postwar  products  are  likely 
to  need  very  compact,  light-power  mo¬ 
tors.  It’s  not  too  soon  to  talk  it  over. 

THE  GENERAL  INDUSTRIES  COMPANY 
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the  other  as  a  spark  gap,  in  uq 
rangement  similar  to  that  u^ed  in 
spark-gap  generators  for  high  fre- 


quency  needs.  On  one  half  of  the 
power  line  a-c  cycle,  tube  A  in  the 
diagram  is  made  conductive  hy  Jtg 
permitting  the 
- - '■T'duty 


neon  transformer,  permitting  the 
6,000-volt  secondary  of  a  heavj'siuty 
power  transformer  to  charge  the  1-^ 
capacitor  through  rectifier  A.  Tube 
B  is  nonconductive  during  this  half¬ 
cycle  because  connections  arc  such 
that  its  outer  starting  rin^  and 
inner  mercury  pool  are  at  the  same 
potential  during  the  entire  half -cycle. 

On  the  following  half-cycle  tube  A 
does  not  conduct,  but  tube  B  is  ener¬ 
gized  at  one  mercury  pool  by  its 
starting  electrode. 


an  open  door 
to  scientific 
developments 


Now  the  capaci¬ 
tor  discharges  through  tube  B  and 
the  primary  of  the  r-f  output  trans¬ 
former. 


auxiliary  dij. 
charge  that  generates  a  high  fre¬ 
quency  whose  value  is  determined  by 
the  constants  of  the  inductance  and 
capacitor.  Energy  can  be  taken  from  1 
the  coil  in  this  circuit  for  welding 
or  high-frequency  heating  by  coup¬ 
ling  a  few  turns  to  the  output  coil 
The  process  repeats  itself  for  each 
succeeding  cycle,  with  the  capacitor 
being  charged  during  the  first  half¬ 
cycle  and  discharged  through  the 
auxiliary  circuit  during  the  next 
half-cycle. 

Power  supply  demands  are  only 
one-fifth  to  one-tenth  that  required  by 
ordinary  single-stage  welding  equip¬ 
ment. 


Through  Sperti,  Inc.  you  may  enter  into  a 
rich  storehouse  of  scientific  advancements. 


For  Sperti  is  an  organization  which  exists 
to  make  available  the  results  of  basic 
scientific  inquiry. 

Beyond  Sperti  there  are  laboratories 
devoted  to  pure  research,  staffed  by 
scientists  whose  inspiration  is  the  bet¬ 
terment  of  mankind,  whose  scope  is  as 
unlimited  as  the  field  of  creative 
thought. 


Because  of  this  unlimited  scope. 

Sperti  has  made  valuable  contribu¬ 
tions  in  such  varied  fields  as  irra¬ 
diation,  cellular  activities,  elec¬ 
tronics  and  fluorescent  lighting. 

At  this  time,  Sperti  is  almost 
wholly  devoted  to  war  work  but 
there  may  be,  even  now,  a  Sperti 
development  which  can  be  fitted 
into  your  business  advanta¬ 
geously.  Or  the  future  may  hold 
a  discovery  you  seek. 


The  extension  of  the  method 
to  high  frequencies  with  adequate 
power  permits  successful  welding  of 
silver  to  steel,  magnesium  to  cast 
iron  and  other  difiicult-to-weld  com¬ 
binations.  Extremely  thin  metal 
sheets  can  be  welded  together  with 
air-tight  joints  by  the  method  be 
cause  of  the  short  heating  time.  Ac¬ 
cording  to  Mr.  Vang,  thermocouples 
placed  as  close  as  possible  to  the 
welding  junction  show  a  maximum 
temperature  rise  of  only  8  deg.  C 
during  welding.  It  has  been  used  for 
the  welding  of  0.003  in.  stainless 
steel. 

The  circuit  is  still  in  the  formative 
stage,  and  was  shown  only  in  bread¬ 
board  form  at  the  meeting.  Many  of 
its  applications  come  under  restric¬ 
tions  of  military  secrecy,  but  the 
equipment  is  available  to  manufac¬ 
turers  who  can  show  that  the  equip¬ 
ment  would  be  useful  to  the  war  ef¬ 
fort.  Mr.  Vang  is  chief  research  en¬ 
gineer  with  Stevenson,  Jordan  and 
Harrison,  Inc.,  New  York  City. 


It  IS  wise  to  maintain  a  contact 
with  Sperti . . .  keeping  open  the  door 
to  a  valuable  source  of  scientific 
knowledge  and  new  concepts. 


Incorporated 


RESEARCH,  DEVELOPMENT,  MANUFACTURING 
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to  the  Men  of /the  U*  S*  Army  Signal  Corps 

/  It  is  no  secret  that  our  armed  forces  have  the  finest  com- 
M  V  /  munications  equipment  in  the  world.  What  is  even  more 

/  important  is  the  fact  that  this  equipment— “the  eyes 
^  ears”  of  our  fighting  men— is  in  the  hands  of  that 

^  product  of  American  Democracy  .  .  .  the  men 

•  /  of  the  U.  S.  Army  Signal  Corps.  To  them  from  Motorola 

'  /V  mCL  /  Radio— a  speedy  Victory  and  a  quick  safe  return! 

I  AFTER  THE  WAR  .  ,  .  For  the  Signal  Corps,  Motor- 
I  ola  Electronic  Engineers  pioneered  in  the  development 
I  of  the  famous  Guidon  Set,  the  new  Walkie-Talkie  and 
1  highly  effective  Handie  Talkie— portable  two-way 

communications  systems.  When  Victory  signals  re- 
/■  sumption  of  Civilian  Radio  production  Motorola 

/^a/ JHQL  Engineers  will  add  to  their  impressive  list  of  “Firsts”  in 
#  MwH  i  development  and  production  of  Special  Electronic 

devices  and  2 -Way  F-M  Communications  Equipment. 

Expect  Big  Things  from  Moforola — THEY'RE  IN  THE  MAKING! 


Far  tke  muinuej  Jrtrlopmrni  and 
praduttion  a/  Radio  Communicaiions 
and  other  tpecial  Elertronic  equip- 
meni  Jor  our  Armed  Forces,  the 
Motorola  orpanitation  has  been 
auarded  tuo  stars  Jor  their  Army- 
Nmty  ”E^  Flap.  Motorola  is  proud 
of  the  part  it  hot  fcffpfi  to 

/War  in  the  tpeeding  of  r  utorv. 
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rOR  HOME  A  CAR 
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Electronic  Control  of  Gas- 
Cutting  Machines 

An  electronic  control  that  auu, 
matically  guides  a  gas-cuttinp  ma. 
chine  around  a  simple  template  com. 
posed  of  a  pencil  drawing  on  i)ape,- 
was  described  in  a  paper  by  R.  d 
McComb,  of  the  Industrial  G.ntrol 
Division  of  General  Electric  Co.,  at 
a  meeting  of  the  American  Welding 
Society  in  Chicago  during  October. 

One  of  the  most  important  consid¬ 


erations  in  the  design  and  operation 
of  gas-cutting  machines  is  that  of 
guiding  the  machine  smoothly,  uni¬ 
formly,  and  accurately  about  a  draw¬ 
ing,  contour,  or  template.  A  number 
of  different  t3T>es  of  control  have 
been  developed  for  this  purpose  util¬ 
izing  a  drawing,  plywood,  steel,  and 
many  ether  materials  for  the  tem¬ 
plate,  and  using  magnetic,  spindle, 
track-type,  or  simple  manual  tracing 
devices  on  the  machine. 

The  electronic  control  permits  the 
template  to  consist  of  a  piece  of  pa¬ 
per  or  white  cardboard,  upon  which 
is  drawn  the  shape  which  it  is  de¬ 
sired  to  reproduce.  This  may  be  done 
in  heavy  pencil,  or  in  ink.  Pencil  is 
generally  preferred  since -many  of 
the  templates  are  done  on  vertical 
drafting-boards.  Corrections  can 


row  ink  line  backed  up  by  a  wider 
pencil  line,  or  to  use  a  striping  de¬ 
vice  to  make  a  wide  ink  line.  A  thin 
coat  of  clear  lacquer  will  help  to  pre¬ 
vent  soiling  of  templates.  Blueprints 
or  black-and-white  prints  may  be 
used  as  templates  if  the  errors  due 
to  shrinkage  of  the  paper,  and  slip¬ 
page  when  passing  through  the  blue¬ 
print  machine,  are  not  objectionable. 

Standard  gas-cutting  machines 
have  the  gas-cutting  torches  mounted 
so  that  they  follow  exactly  the  mo¬ 
tion  of  the  axis  of  the  tracing  mech¬ 
anism  spindle  which  the  operator 
guides  manually  about  the  template 
or  drawing.  For  electronic  control, 
the  machine  contains  a  steering  mo¬ 
tor,  geared  so  that  it  may  rotate  the 
spindle  in  order  to  guide  the  machine. 
This  motor  simply  performs  the  f unc- 
ion  formerly  accomplished  by  the  op¬ 
erator,  namely,  that  of  rotating  the 
tracing-wheel  spindle  so  that  the 
tracing-wheel  is  guided  in  the  proper 
direction. 

As  shown  in  Fig.  1,  a  drum  B  is 
geared  so  that  it  rotates  with  a  ratio 
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SCILLATORS 


A  satisfactory  power  source  is  prerequisite  to  electrical  measurements  at 
any  frequency.  The  wide  range  of  frequencies  used  in  electrical  communi¬ 
cation  systems  cannot  conveniently  be  covered  in  a  single  instrument.  Even 
for  different  types  of  measurements  at  the  seune  frequency,  power  sources 
of  different  characteristics  are  often  needed. 

To  meet  these  needs,  the  General  Radio  Company  builds  a  number  of 
oscillators  covering  frequencies  from  a  few  cycles  per  second  to  hundreds  of 
m^acycles.  Single-frequency,  multiple-frequency,  and  continuously  vari¬ 
able  models  are  available.  They  include  electro-mechanical,  tuned  circuit 
and  beat-frequency  types.  Their  designs  are  varied  to  meet  definite  require¬ 
ments.  Some  are  designed  primarily  for  frequency  stability,  others  for  low 
distortion,  and  still  others  for  high  power  output. 

The  General  Radio  Company’s  wide  experi¬ 
ence  in  oscillator  design  and  General  Radio 

_  quality  construction  are  your  assurance  of 

^^^l^^^^^satisfactory  oscillator  performance. 


Fig.  1 — Dgtoili  ol  th*  optical  syitom  us«d 
ior  •loctronic  control  oi  a  gas-cutting  mo- 
chine.  A  worm  driTos  a  gear  to  rotoH 
dnun  B 


)hnion 


Because  all  our  facilities  are  devoted  to 
war  projects,  these  oscillators  are  at 
present  available  only  for  war  work. 


of  1:1  with  the  driving  spindle.  This 
drum  has  a  lens  D  mounted  a  short 
distance  away  from  its  center  of  ro¬ 
tation. 

The  drum  is  supported  in  bearing!> 
so  that  it  may  rotate  about  centerline 
XY.  The  light  source  and  lens  C  flood 
the  entire  bottom  end  of  this  cylinder 
with  light.  Lens  D  collects  some  of 
this  light  and  projects  it  in  the  form 
of  a  small  spot  on  the  paper  template 
at  point  E.  One  or  more  phototubes 
are  mounted  so  as  to  receive  the  light 
■eflected  back  from  the  template.  This 
reflected  light  causes  an  electrical 
signal  to  be  produced  which  is  pro¬ 
portional  to  the  amount  of  light 
reaching  the  phototubes. 

Since  the  amount  of  light  which 
reaches  the  paper  at  point  E  is  con¬ 
stant,  the  amount  of  light  which 
reaches  the  phototube  depends  upon 
the  surface  of  the  paper  at  point  E. 
If  this  is  plain  white  paper,  consid¬ 
erable  light  will  reach  the  phototube 
and  its  electrical  signal  will  be  fairly 
large  in  magnitude.  If  a  black  line  is 
drawn  on  the  paper  at  point  E,  much 
of  the  light  received  from  the  optical 
system  will  be  absorbed  by  this  black 
line.  Therefore,  the  amount  of  light 
reaching  the  phototube,  and  the  pho- 


Dumber  1943  —  ELECTRONICS 


>  ustd 
9  BM- 
rotott 


This 
short 
)f  ro- 

rings 
erline 
'  flood 
linder 
ne  of 
form 
iplate 
tubes 
light 
.This 
trical 
1  pro¬ 
light 

s^hich 
I  con- 
vhich 
upon 
nt  E. 
tnsid- 
otube 
fairly 
[ne  is 
much 
ptical 
black 
light 
pho¬ 
nics 


a  namoui  name  in 


Electronics,  Radionics,  Radio  —  weapons  that 
help  speed  us  to  Victory.  Making  wire  “har¬ 
nesses”  for  these  magic  swords  is  another  big 
Wallace  job.  The  production  picture  in  itself  is 
pure  magic,  too;  because  it  involves  improved 
techniques,  discoveries  and  multiple  engineering 
problems.  Here,  then,  is  a  well  of  priceless 
experience  ready  to  help  you  produce  your  own 
brand  of  magic  —  once  Victory  is  achieved. 
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totube  s  electrical  signal  in  tut-n, 
be  small. 

Operation 

The  control  is  adjusted  so  that  t 
steering  motor  is  at  rest  when  tli 
spot  of  light  is  half  on  the  bla.k  li 
and  half  on  the  white  surface  of  i 
template  adjacent  to  the  line.  If 
spot  of  light  moves  in  either  dir 
tion  away  from  its  correct  positu 
a  signal  is  given  to  the  steering  in 
tor  to  return  it  to  its  proper  positi 
The  circuit  is  arranged  so  that  if  i 
spot  should  approach  closer  to 
line  both  the  optical  system  and 
driving  spindle  will  be  rotated  in 
counter-clockwise  direction.  If  t 
spot  should  tend  to  leave  the  line  and, 
therefore,  strike  the  white  paper  su 
face,  the  optical  system  and  drivi 
spindle  will  move  in  a  clockwise  £ 
rection. 

When  following  a  curved  line  t 
steering  motor  is  continually  given 
slight  signal,  due  to  the  fact  that  tl 
spot  will  always  be  traveling  in  th 
direction  indicated  by  the  drivi 
wheel,  and  would  therefore  tend 
leave  the  edge  of  the  curved  line 
the  steering  motor  did  not  turn  tr 
driving  spindle  clockwise. 

Therefore,  when  following  a  cur\ 
line  the  spot  will  not  quite  be  tv 
tered  on  the  line,  but  will  follow  . 
such  a  manner  that  slightly  more 
its  area  is  on  the  white  paper  ttr 
plate  than  is  on  the  black  line.  ! 
that  way,  a  slight  signal  is  contiii 
ally  given  to  the  steering  motor 
that  the  control  is  smoothly  turn 
around  the  circle  and  produce.s 
.smooth,  clean  cut. 


Cutting  Comers 

The  action  of  the  control  wh- 
steering  the  machine  around  tl 
square  corner  is  shown  in  Fig.  2.  Tl 
spot  approaches  the  corner  as  shov 
in  a  and  b.  In  b,  it  is  just  beginnir 
to  leave  the  straight  portion  of  t! 
vertical  line,  and  therefore,  the  phot 
tube  is  beginning  to  receive  mo 
light  than  it  received  in  a.  By  tt 
time  the  driving  wheel  has  advancv 
the  carriage  to  the  position  shown 
c,  the  steering  motor  has  begun 
rotate  the  optical  system  and  tl 
driving  head,  and  will  continue  to  c 
so  while  the  spot  advances  throut 
the  position  shown  in  d.  As  shown 
e,  the  control  will  position  itself,  wit 
the  spot  approximately  half  on  a 
half  off  of  the  black  line  of  the  te 
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s  cold  up  yonder.  Even  the  me 


al  devices  handled  by  men 


^ho  fly  the  upper  airways  must  be 


ffade  of  especially  selected  mate 


ri  ji3  to  withstand  the  low  tempera 


This  mobile  microphone,  de 


i  for  aviation  communication, 


a  good  example  of  the  care  the 


1  Corps  uses  in  selecting  the 


material  for  a  specific  job. 


The  handle  and  housing  of  this 


{h.-,ne  are  molded  from  ethocel. 


plastic  that  does  not  become 
t  ittle  or  fragile  when  subjected  to 
I  vere  cold.  It  possesses  extremely 


high  impact  strength  in  sub-zero 


temperatures,  which  protects  it  from 


damage  if  dropped. 


In  selecting  material  for  this,  and 


many  other  types  of  essential  war 


equipment,  there  is  always  the  ques 


tion;  Does  it  lend  itself  readily  to 


mass  production?  Ethocel  is  so  easy 


to  fabricate  that  it  actually  speeds 


production  and  is  on  economy  factor 


as  well.  Again  in  these  microphones 


a  Dow  plastic  does  a  more  efficient 
job,  meeting  all  the  requirements  of 
a  difficult  application. 


Microphone  handle  molded  of  low  tempera- 


lure,  impact  resistant  Ethocel.  Six  metal 
inserts  are  used  in  a  single  cavity  die. 


Dow 
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(BOND  TESTERS) 
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FHr.  2 — Operation  of  tho  control  in 
a  right-onglo  comor 


plate,  and,  due  to  the  inertia  of  the 
machine  carriage,  the  true  position 
of  the  torches  may  pass  slightly  be¬ 
yond  the  new  line  of  motion  as  sho^m 
in  f. 


Th»  modern  way  fo  fast 
bond  or  contact  msistancn 
down  to  0.0007  ohm. 


Accuracy 


Fast  -  Accurate  -  Easy  to  Use 


As  can  be  seen  from  Fig.  2,  the 
true  position  of  the  torch  does  not 
correspond  with  the  true  position  of 
the  spot  when  going  around  a  sharp 
curve  or  corner.  If  the  machine  ii 
traveling  quite  slowly,  as  would  be 
the  case  when  cutting  heavy  mate¬ 
rial,  the  tendency  of  the  driving 
wheel  to  skid  after  the  control  has 
turned  the  spindle  through  90  deg. 
will  be  very  small,  and  the  cut  ob¬ 
tained  will  be  somewhat  as  shown  at 
a  in  Fig.  3.  If,  however,  the  machine 


approximately  i  inch.  For  many 
cases,  this  distance  may  be  as  small 
as  1/16  or  1/32  inch,  and  therefore 


December  —  ELECTRONICS 


1/sually,  you  can’t  buy  experience  in  pack¬ 
ages.  And  we  never  heard  of  "know-how” 
being  sold  by  the  cubic  yard.  But  when  you 
place  your  electron  tube  parts  and  machinery 
requirements  with  RCA,  you  are  buying  much 
more  than  the  product  your  receiving  depart¬ 
ment  stacks  on  the  platform. 

Actually,  you  get  over  a  decade  of  experience  in  a  highly 
specialized  field — experience  that  cannot  be  duplicated  anywhere 
else  in  the  tube  industry. 

The  RCA  Tube  Parts  and  Equipment  Department  has  been  at  the 
service  of  the  industry  for  the  past  12  years.  This  organization 
exists  today  because  of  your  cooperation  and  your  confidence  in  its 
ability  to  do  a  job  for  you.  Your  present  confidence  is  our  most 
important  obligation  — your  continued  cooperation  our  principal 


objective. 


For  Sfwializtd  Rudio  CnmmiiHitiilitmi  EquipmtHt 

SOUTH  BRI  DGE,  MASS. 
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I  Fiq.  3 — Types  ol  •rrori  produced  at  Tori- 
oui  speeds:  a — low  speed:  b — high  spssd,- 
c — intermedierte  speed:  d — change  in  ttia- 
plate  to  correct  error  produced  at  1m 

speed 


Methods  of  transportation  in  the  future,  with  the 
addition  of  the  cargo  carrying  planes*— large  and  sma^l  — 
will  present  problems  of  communications  to  the  operator  of 
express  and  local  transportation  systems  that  can  be  sur¬ 
mounted  only  by  short  wave  communications  equipment. 

It  will  be  essential  that  the  difficulties  present  in  trans¬ 
portation  communications  be  solved  by  an  organization 
with  the  highest  production  efficiency  and  technical  "know 
how.”  That  is  where  Harvey-Wells  will  step  in,  to  take  over 
your  communication  headaches*— do  the  practical  and  expert 
doodlin'— and  come  up  with  the  right  answer. 


Why  not  send  in  some  of  your  ''Tablecloth”  doodlin’? 


this  error  will  be  corresponding;,! 
reduced.  ■ 

If  the  distance  between  these  twol 
points  were  the  maximum  valuer 
(i  inch),  then  the  error  as  shown  at 
c  in  Fig.  3  would  be  1/32  inch  or  less.. 
However,  in  most  cases  it  will  be 
found  that  the  small  projection, 
which  is  located  on  the  top  flat  sur¬ 
face  of  the  cut,  will  be  partially 
burned  off,  due  to  the  fact  that  the 
torch  heats  this  material  on  the  trip 
up  along  one  side  of  the  template 
and,  as  it  turns  to  follow  the  ntw 
path  along  the  top  of  the  template, 
this  material  (which  has  ahead;  ■ 
been  heated  to  quite  a  high  tempera  I 
ture)  is  burned  off  easily.  Ther 
fore,  the  error  involved  will  usually, 
be  even  less  than  this  1/32  inch.  L 

Theoretically,  it  would  be  possible 
to  change  the  radius  of  rotation  o; 
the  spot,  so  that  for  high-sped 
cutting  this  radius  would  be  fairly 
large,  and  for  cutting  on  heavy  stock 
at  low  speed,  it  would  be  very  small. 
In  actual  practice,  it  has  been  found 
that  an  intermediate  adjustment  will 
be  satisfactory  for  almost  all  of  the 
work  that  is  encountered  in  machine 
gas-cutting  today.  If  it  is  necessary 
to  secure  more  precise  operation,  the 
template  may  be  modified  slightly,  as 
shown  at  d  in  Fig.  3,  so  that  a  very 
nearly  square  corner  may  be  ob¬ 
tained. 

The  diameter  of  the  small  spot  of 
light  on  the  paper  is  about  1/16  inch. 
Therefore,  by  the  time  the  spot  has 
moved  1/64  inch  away  from  its  cor- 


HMVET-WKLL8-N 

y^nmuimaUuHd  me.  | 


EXCERPTS 


D«ar  Bill} 


The  answer  is  "  lES  "•  Record 
Changers  have  top  billing  in  our  Post¬ 
war  plans*  After  all^  what 


realistic  about  it*  You* re  right  again* 
There  will  be  an  unprecedented  demand 
for  Record  Changers  in  Post  war  home 
phonographs*  And  we  will  have  the  capa- 
olt/  to  handle  it*  Glad  you  remonber 
our  Pre-war  Changer  did  make  a  hit  ^ck 
in  *40  and  *41 


Dear  Russ: 

Tour  letter  bothers  me  because 
70U  have  known  us  for  years  and  must 
know  that  we  don’t  talk  until  we  are  read/* 
We'll  be  happy  to  talk  Post  War  Record 
Changers  with  you  but  don't  ask  us  to  show 
our  hand  right  now***  Don't  worry***  the 
new  one  will  be  a  honey* •*  our  enthusiasm 
is  unbounded  and  we  won't  be  late*  Please 
be  patient*  You  will  find 


In  the  period  Immediately  following  the 
end  of  the  war*  What  do  you  mean***  WE  are 
hoarding  Ideas  7  We  have  asked  you  for 
your  ideas  and  you  know  it  takes  time  to 
adapt  then 


you've  got  to  hand  it  to  the  radio  manu¬ 
facturers*  Th^  know  a  good  thing  when 
th^  see  it*  And  th^  don't  forget* 

Like  yoiLTself  they  know  about  G.I*'8  pre¬ 
war  record  changer* 

Just  wait  til  you  see  our  new 
one*  If  your  enthusiasm  doesn't  match 
ours  I'll  eat  your  hat*  Sorry  we  can't' 
unwrap  the  package  for  you  right  now* 
We've  got  to  get  on  with  '^e  war 
and  Wavy  oontrac 


umeral ! nstriiment'^i^tno.s 
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of  Panelyte 


the  Structural  Plastic,  and  its  adaptability  to  the  unusual  or 
“difficult”  application  is  evident  in  the  random  selection  of  parts 
shown  above.  If  sheets  were  not  thoroughly  bonded  and  the 
structure  homogeneous,  fine  cutting  and  close  tolerance  work 
would  be  impossible.  PANELYTE  is  manufactured  in  Sheets, 
Rods,  Tubes,  Molded  Forms  and  Fabricated  Parts;  paper,  fabric, 
glass  fibre,  and  asbestos  base  types. 

Our  Engineering  Staff  will  work  with  you  on  any  problem 
involving  the  use  of  structural  laminated  resinous  plastics. 


2,  SPINNING  —  Shoulder  of  this  port  turned  e«  tube 
Wotheri  punched  end  then  spun  er  twedped  te  cere. 

S.  LATHf  TURNING  —  Irregulority  ef  (hope  it  ne  eb- 
ttocle  with  PANELYTE.  Parti  are  lathe  turned  to  exact 
tpeciticatieni. 

4,  GROOVING  —  Groove  at  taper  on  top  surface  milled, 
as  it  1/16"  groove  in  center  of  part.  End  milling  for  comers 
and  curved  contour  on  face. 

5,  PRINTING  —  Milled  er  drilled  terminal  block  demon¬ 
strates  clarity  af  identifying  figures  and  letters  printed  er 
engraved  on  PANELYTE. 

4.  MILLING  —  Flat  bed  milling  and  drilling  assure  excep- 
tienolly  close  tolerances  in  this  precision  part  ef  intricate 
design. 

T.  SHAVING  —  For  greater  accuracy  than  that  required  in 
standard  punched  parts,  PANELYTE  die  parts  are  shaved  ta 
obtain  essential  smooth  edges. 

5.  DIE  PUNCHING  —  Straight  die  punching  it  used  in  the 
rapid,  ecenemical  preductien  ef  ceuntless  PANELYTE  elec¬ 
trical  parts. 


>knNELm  IlfISIIR.  ST.IEIIS  NPEI  CIMPANT...AMEIICn  UIIEST  tiE-PEIIl  lUIII  PIIIICEI  IF  TIEIil  SETTIRI  IILIEI  UIIMTEI  PLASTICS 


MASS  PRODUCTION  OF  SHEETS,  RODS,  TUBES,  MOLDED  FORMS,  FABRICATED  PARTS 

Seles  OWces;  Atlonta,  Ckicote,  Dallot,  Denver,  Detroit,  Heusten,  Kontot  Oty,  let  Angeles.  Montreal,  New  Orleans,  St.  leeit,  St.  Patti,  Sen  FrancItce.  Seattle,  Terente,  Vonceever 

Experienced  and  reliable  Fabricators  in  Industrial  Centers  from  coast-to-coast 
ELECTRONICS  — December  1943  18; 


1L.D(£(o)EI  ilRICc  1501  W.  Congress  St.,  Chicago,  U.S.A. 

DYNAMOTQRS  •  0.  C.  MOTORS  •  POWER  PLANTS**  CONVERTERS 

fjtporf  Ad  Aurt^ma,  89  Broad  Sf.,  New  York,  U.  S»  A.  Cob#e  Aurtema,  New  York 


applied  to  the  right  grid  of  this  tub(.^| 
Voltages  across  Ri  and  Rt  are  equal.^1 
Under  these  conditions  the  outpot^l 
of  both  plates  of  VTt  will  be  equ«|.^| 
Therefore,  the  signals  applied  to  tht^l 
grid  of  VT,  will  be  equal.  Since^l 
an  equal  signal  appears  on  each^l 
grid  of  tube  VT»,  the  cinrenti^l 
which  flow  in  the  windings  of  ^atur-^| 
able  reactors  SRi  and  SR:,  whii-h  art^K 
connected  in  the  plate  circuit  of 
will  be  equal. 

The  a-c  windings  of  saturable 
actors  SRi  and  SR:  are  connected 
the  grid  circuits  of  V7’«  and  VT,  r^H 
spectively.  These  tubes  are  thyr».H 
trons  which  are  connected  in  inverstH 
parallel,  so  that  when  VT,  is  allowed  I 
to  conduct  current,  the  current  flowil 
from  the  a-c  line  up  through  the  mo- 1 
tor  armature  circuit  and  back  into  I 
the  top  a-c  line.  If  VT.  only  is  al-l 
lowed  to  conduct,  the  current  flovnH 
in  the  opposite  direction  and  there-H 
fore,  flows  downward  through  the  I 
motor  armature.  D-c  may  be  obtained  I 
from  the  a-c  line  and  the  motor  may  I 
be  driven  in  either  direction  by  turn-H 
ing  on  either  VT,  or  VT,.  I 

If  both  VT,  and  VT,  are  turned  on  I 
by  the  same  amount,  the  current  I 
through  the  armature  of  the  motor  ■ 
will  be  a-c  and  the  motor  will  not  I 
rotate.  If  VT,  is  allowed  to  pas;  I 
slightly  more  current  than  VT,  the  I 
result  will  be  a  slight  d-c  component  I 
of  current  in  the  armature  circuit  I 
Therefore,  the  motor  would  revolve* 
slowly  in  one  direction. 

The  amount  of  current  which  is  al¬ 
lowed  to  pass  by  the  thyratron  tube 
is  a  function  of  the  direct  current  in 
the  windings  of  saturable  reacton 
SR,  and  SR,.  When  the  current  in 
the  d-c  winding  of  SR,  (which  is  in 
the  plate  circuit  of  VT,)  is  increased, 
the  amount  of  current  which  VT,  is 
allowed  to  pass  is  increased  by  phase- 
shifting  of  the  thyratron.  If  the 
direct  current  through  SR,  and  SR, 
is  the  same,  then  thyratrons  VT,  and 
VT,  will  both  conduct  the  same 
amount  of  current  and  the  steering 
motor  will  not  rotate. 

The  net  result  is  that  if  the  voltage 
across  R,  is  equal  to  the  voltage 
across  R,  (that  is,  the  spot  is  centered 
on  the  edge  of  the  line),  then  thyra¬ 
tron  VT,  will  conduct  the  same 
amount  of  current  as  thyratron  VT^ 
Under  these  conditions  the  motor  will 
not  rotate  and  the  control  will  con¬ 
tinue  to  follow  along  the  line  in  the 
same  direction. 

If  the  spot  should  tend  to  move 


Qualify  control  of  the  components  of  EICOR  products  is 
maintained  by  innumerable  inspections  and  tests.  And  such 
thoroughness  pays — it  assures  reliable  motors  and  dynamotors 
for  our  Armed  Forces — it  helps  us  produce  perfect  units,  faster. 

For  OXanpIo#  the  insulation  tester  illustrated  was 
designed  and  built  by  EICOR  engineers  expressly  for  applying 
high  potential  stresses  between  certain  insulated  components. 
Such  tests  are  made  between  high  or  low  voltage  windings 
and  ground;  from  high  to  low  voltage  windings;  from  field 
coils  to  ground,  and  between  other  parts,  depending  on 
i  the  type  of  the  unit.  Every  motor  and  every  dynamotor, 

I  large  or  small,  must  ‘Hake  it”  at  a  specified  voltage  as 
t  a  routine  part  of  production  testing. 


Lonp  OXpOrionCO  in  this  highly  specialized  field  has 
helped  earn  an  enviable  reputation  for  EICOR  products. 
This  experience  may  be  of  considerable  assistance  to 
you  when  rotary  electrical  equipment  is  a  factor 
in  your  post  war  planning. 
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ELECTRICAL 

EQUIPMENT 


The  destructive  forces  that  play  havoc  with  ordi¬ 
nary  electrical  insulation  have  little  jor  no  effect 
on  M-R  Fibreglas  insulations  .  .  .  Overloading  .  . 
Extreme  High  or  Low  Temperatures  .  .  .  Moisture 
.  .  .  Corrosive  Acids,  Fumes,  or  Vapors  .  .  .  Oils  .  .  . 
Greases  .  .  Dust  or  Dirt  Don’t  Affect  M-R  Fibreglas 
inorganic  Electrical  Insulations. 

M-R  Fibreglas  Insulations  have  an  amazing  back¬ 
ground  of  use,  throughout  industry,  featured  with 
fewer  breakdowns,  less  maintenance,  elimination 
of  waste,  savings  in  labor  and  materials  and 
proof  of  their  standing  as  the  optimum  in  Elec¬ 
trical  Insulation  Protection 

WHITE  TODAY  FOR  DETAILED  INFORMATION 


MITCHELL-RAND  INSULATION  COMPANY,  INC. 


51  MURRAY  STREET 


COrtlandt  7-9264 


NEW  YORK  7,  N.  Y. 
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Fibrrqiat  Varnishrd  Tope  ond  Cloth 
Iniulotinq  Papers  and  Twines 
Cable  Pillinq  and  Pothead  Compounds 
Priction  Tape  and  Splice 
Transfarmer  Compounds 


A  PARTIAL  LIST  OF  M-R  PRODUCTS 

Fiberqias  Braided  Sleevinq 
Cotton  Topes,  Webbinqs  ond  Sleevinqs 
Impreqnated  Varnish  Tubinq 
Insulotinq  Varnishes  of  all  types 


Fiberqlos  Saturated  Sleevinq  ond  Varnished  Tubinq 

Asbestos  Sleevinq  and  Tope 

Eitruded  Plastic  Tubinq 

Varnished  Cambric  Cloth  and  Tape 

Mica  Plote,  Tape,  Poper^  Cloth  and  Tubinq 
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LAMICOID 


towards  the  white  paper,  the  resist 
ance  of  the  phototube  will  ter d  tod* 
crease.  This  will  increase  the  v(dt 
age  across  resistor  R,  and  const 
quently  will  cause  to  pa:  3  mot, 
direct  current,  and  VT,  to  pa<3  mot, 
current  through  the  motor  arnaturt 
This  will  result  in  rotating  the  steet. 
ing  motor  in  such  ^i  direction  that  ft, 
spot  returns  to  the  position  where  ii 
is  centered  on  the  edge  of  the  line. 


ENCaaVING  Sandwich  type 
material— colored  surface  with 
contrasting  core,  for  engrav¬ 
ing  or  sandblasting.  Use: 
individual  or  small-scale  pro¬ 
duction  ci  dials  and  panels. 


TRANSLUCCNTLamlnated  plas¬ 
tic  sheet  for  rear  illumina¬ 
tion.  Also  made  with  opaque 
surface  and  in  Graphic  type. 
Use:  instrument  and  radio 
dials  or  panels. 


OMPIIiC-INeiD  Printed  wiring 
diagrams,  charts,  etc.  perma¬ 
nently  bonded  under  a  plastic 
surface.  large-scale  pro¬ 
duction  '  n  low  unit  coct. 


Automatic  Forming 
of  Capacitors 

By  SmNEY  Fishberg 

•  Chief  Engineer 

Coemic  Radio  Corp. 

In  the  manufacture  of  electrolyti 
capacitors,  the  aging  process  caQi 
for  the  application  of  increasioi 
steps  of  voltage  to  the  capacitors,  at 
lowing  the  current  at  each  voltag 
step  to  drop  to  a  specified  minimia 
value  before  applying  the  next  inert, 
ment  of  voltage.  Variations  in  the 
characteristics  of  different  lots  (rf 
capacitors,  variations  in  ambient  coe¬ 
ditions,  and  the  need  to  age  each  lot 
as  quickly  as  possible,  make  the  um 
of  a  fixed  program  of  voltage  incre¬ 
ments  undesirable  A  circuit  is  pre¬ 
sented  herewith  which  carries  out 
the  aging  process  automatically  ii 
the  shortest  possible  time,  thus  dii- 
pensing  with  the  need  for  an  oper 
ator. 


SRAPNIC-RI6ID  Special  2-D 
finish  permitting  extremely 
legible  pencil  or  ink  writing, 
and  erasures  without  wear. 
Use :  panels  and  charts  on 
which  temporary  records 
are  required. 


GRAPHIC- FlEXMX  Similar  to 
Graphic-Ri^id  but  made  with 
special  resins  to  produce  a 
sheet  for  coldstamping  or  to 
fit  curved  surfaces.  Use: 
name  and  identification  plates. 


GRAPHtC-FlOORESCEMT  Lumi¬ 
nescent  compounds  —  perma¬ 
nently  bonded  under  surface 
—  fluoresce  under  ultra-violet 
light.  Use:  dials  and  instru¬ 
ment  panels  for  black-out. 


SPOTLIGHTING 


When  designing  dials  or  panels,  and  finish  for  each  job  .  .  .  clean-cut 

keep  in  mind  the  men  who  will  use  lettering  and  legibility  even  in  the 

your  produas.  See  that  instructions  smaller  sizes  ...  a  lustrous  plastic 

are  clear  and  permanent  .  .  .  that  dials  resin  finish  that  prevents  fading  and 

are  clean-cut  and  legible.  In  short,  obliteration, 

specify  Lamicoid  and  you  will  be  doing 
the  utmost  to  assure  quick,  accurate 
and  unfailing  operation. 

For  a  rear-illuminated  marine  instru¬ 
ment  or  a  consuntly-handled  drift  cal¬ 
culator,  for  a  mass-produced  aircraft 
panel  or  a  few-of-a-kind  fire  control 
dial  .  .  .  Lamicoid  offers  a  variety  of 
forms  to  meet  every  manufacturing  and 
operating  specification.  A  choice  of  six 
ty’pes  assures  the  right  characteristics 


Pick  your  most  suitable  type  of 
Lamicoid  from  the  illustrations  and 
brief  descriptions  above.  Then  send  us 
samples  or  blueprints  of  the  panels 
you  need.  You’ll  get  our  recommenda¬ 
tions,  prices  and  delivery  quotations  by 
return  mail. 


MICA  INSULATOR  COMPANY 

200  Varick  St..  NEW  YORK;  600 
W.  Van  Buren  St..  CHICAGO;  1276 
West  3rd  St.,  CLEVELAND.  Re^esem- 
iMSiret  m  principal  indnstrial  centers. 


Control  circuit  for  production  forming  d 
•loctrolytic  copocitora  by  ontomoticallr 
increasing  the  applied  voltage  to  poroDd 
capacitors  C  os  current  decreases 


Referring  to  the  diagram,  relay  A 
is  a  mechanically  latched,  electricaDj 
released  type  which  will  open  at  thi 
maximum  permissible  current  flo^ 
ing  through  the  capacitors.  Relay  A 
is  a  normally  closed  type  which  if 
released  when  the  current  drops  tt 
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Electronic  Flaw  Detector  for 
Metal  Tubing 

A  NEW  HIGH-FREQUENCY  electronic 
flaw  detector  permits  production-line 
detection  of  longitudinal  cracks  and 
seams  in  nonmagnetic  metal  tubing. 
The  instrument  detects  and  locates 
imperfections  one-half  inch  long, 
ten  mils  wide,  and  one-third  df  the 
wall  thickness  in  depth,  even  though 
they  are  on  the  inside  of  the  tubing 
and  do  not  appear  on  either  surface. 

The  tubing  to  be  tested  is  fed 
through  a  coil  box  whose  coils  are 
arranged  so  that  they  surround  the 
tubing.  After  the  circuit  constants 
for  the  particular  size  of  tubing  be- 
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Preductioa  tMllng  of  nonmagnotic  metal 
tubing  for  cracks  ond  soams  is  proridsd  by 
this  G-E  elsctsenic  instrument.  The  tubinq 
is  inserted  in  the  coil  box  at  the  left 
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PAPER,  OIL  AND  ELECTROLYTIC  CAPACITORS 

INDUSTRIAL 

CONDENSER 


CORPORATION 

1725  W.  NORTH  AVE.,  CHICAGO,  U.  S.  A 


the  desired  minimum  value.  Reijy 
R,  is  a  stepping  relay  which  C(  ntroli 
the  amount  of  resistance  in  tl.e  iieij 
of  the  generator. 

When  the  switch  to  the  capacitt* 
load  is  closed,  current  from  the  gen. 
erator  will  flow  through  the  C(dl8  of 

and  Rt  into  the  capacitors.  When 
the  current  reaches  the  maximun 
permissible  value,  R^  will  latch  open, 
thus  adding  resistance  to  the  field  of 
the  generator  and  holding  its 
age  to  a  maximum  intermediate  liiuitj 
As  the  capacitors  age  down,  the  cur¬ 
rent  through  them  decreases,  and 
when  it  falls  to  a  specified  minimum 
value,  relay  R,  closes.  This  unlatchei 
Ri  and  advances  Rt  one  step,  whidi 
increases  the  aging  generator  voltagt 
to  the  next  higher  setting.  The  cur¬ 
rent  then  increases  and  the  cycle  re¬ 
peats  itself. 

When  the  voltage  has  reached  the 
maximum  desired  value,  the  capaci¬ 
tors  will  float  across  the  line  indef¬ 
initely.  If  desired,  a  precision  volt¬ 
age  relay  can  be  connected  across  tim 
line  to  sound  an  alarm  and/or  shut 
off  the  equipment  when  the  aging  j 
cycle  has  been  completed. 


DISTRICT  OFFICES  IN  PRINCIPAL  CITIES 
QUICK  DELIVERY  FROM  DISTRIBUTOR'S  STOCKS 


CONT>^CT 


STRAIN 

RELIEF 

RIN(^ 


AMOUNTiNa  HOLES 


NOT  FVJHWISHED 


30" 

ADJUSTMENT 


TOP  VIEW  OF  SOCKET 


ftND  BASE  CLAMP 


enlarged  view  of 


CONTACT  4  LEAD  ASSEMBLY 


IN5ULATI0H 
16  5 


tage  fktshover 


iMl^Peciiure  of  the  FrcmkUn  Socket  Is 
Ring;  this  ring  protects  the 
H^vjoints  agcdnst  vibration#  pull  or 
wires. 

^En  Sockets  can  be  supplied  unos- 
Ked  or  complete '  with  cable  to  your 
iciiications. 


■ED  AGAINST  MOISTURE 

Feasy  to  assemble  .  .  . 

OROUGHLY  DEPENDABLE 


175  VARICK  STREET,  NEW  YORK,  N.  Y 


TONicht 


two  inches,  inclusive.  Other  coi 
boxes  are  available  from  the  Specul 
Products  Division  of  General  Elec 
trie  to  accommodate  any  size  tubin; 
within  the  dimensions  specified. 


X-Rays  Check  Connections 

An  x-ray  unit  being  used  in  a  large 
industrial  plant  has  helped  reduce 
rejections,  originally  as  high  as  'R 
percent,  to  an  average  of  4  percent 
The  plant  uses  a  Kelley-Koett  x-raj 
unit  for  fluoroscopy  and  radiography 
to  check  soldered  wire  connections 
within  a  metal  tube.  The  unit  ex¬ 
amines  48  connections  at  a  time.  The 
cost  of  fluoroscoping  is  negligible 
and  requires  no  darkroom,  Aims,  ot 
chemicals. 


7  ivoiCt  believe  those  pictures  really  talk  *til  I  hear  it  myselfr* 


.  .  .  but  the  first  "talkies”  were  just  as  unbelievable  in  their  time  as 
\J  the  electronic  miracles  that  are  revolutionizing  war  today  .  .  .  and  may 

revolutionize  business  for  you  tomorrow !  When  you  need  help  on  electronic  applica- 

>■ 

tions  to  your  product  or  process,  remember  Operadio  w'as  first  to  offer  an  alternating 
current  operated  theatre  amplifier  for  the  ^'talkies” — the  type  universally  used  today. 
Operadio  designed  and  huilt  the  first  commercial  portable  radio,  and  has  continuously 
developed  electronic  products  for  other  industries  for  many  years.  So  bring  jour  electronic 
problem  to  Operadio  even  though  war  work  must  naturally  take  precedence  today. 


D-F  LOOPS  FOR  WAR 


OKRAOIO  PLANT  IR04DCASTING  FOR  MUSIC  AMD  VOICE-PAGING 
.  .  .  FLEXIFONE  INTERCOMMUNICATION 


OPERADIO  MANUFACTURING  COMPANY,  ST.  CHARLES.  ILL, 

SYMtOl  OF  ftfCrRON/C  ^  EXCflUNCf  SINCE  1922 


Smcdl  radio  diroction  iindor  loops  for  sh^ 
■•nring  in  the  war  offort  oro  undorgoiaf 


final  ossombly  in  the  New  York  plant  il 
Radiomarine  Corp.  of  America 


December  1943  —  ELECTRONIC 


er  co?l 
Sitecii 
1  Elec  I 
tubin. 

ed.  I 


ns 

a  large 
reduce 
as  75 
lercenl 
t  x-rat 
grraphy 
ections 
nit  ex- 
le.  The 
rligible 

ins,  Or 


iR 


4 


k 


*  '4 


T- 

X  .'■ 


FORERUNNERS 

The  development  and  production  of  special 
motors  and  power  generators  for  front  line 
duty  . . .  the  major  Leland  contribution  to  the 
winning  of  the  war. 

The  designs  here  shown  illustrate  the  vari- 
.  ous  electronic  applications  of  this  equipment.  * 

A  moment's  thought  will  suggest  these  sev¬ 
eral  units  as  the  forerunners  of  the  motors 
and  generators  Leland  will  contribute  to 
future  electronic  development  and  progress. 

Leland  engineering  staff  now  available 
for  immediate  consideration  of  your  par¬ 
ticular  problem,  either  war  or  postwar. 


'M 


THE  LELAND  ELECTRIC  CO.. 
Dayton,  Ohio,  U.  $.  A. 


FOR  BETTER  DESIGNED  POWER  GENERATORS 
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IRSTS  in  Ceramic  Condenser  Design 


MOH  VOITAOC  4 
ItAMSMITTlNO  CfltAMICON 


OtfC  CPtAMICONS 


ilRAMICON  TtmUIMfr^^ 


OOUMl  Ctif 
COAMIOON 


Here  are  illustrated  five  types  of  ceramic 
condensers  that  are  playing  a  vital  part 
in  today's  wartime  electronic  apparatus  and 
that  will  greatly  effect  the  functioning  of 
future  electronics.  Each  is  built  ^uround  a 
basic  design  first  created  by  Erie  Resistor. 

The  first  silver-ceramic  condenser  made 
in  this  country  was  an  insulated  tubular  unit 
designed  and  produced  by  Erie  Resistor 
over  seven  years  ago.  These  popular  temper¬ 
ature-compensating  Ceramicons  have  fully 
proved  themselves  under  severe 
wartime  conditions.  A  few  years  _ 
later  Erie  Ceramicon  Trimmers  gave  \ 
the  U.  S.  radio  industry  an  entirely  \ 
new  type  of  padder  with  hitherto 
unobtainable  characteristics. 

For  obtaining  relative  high  ca-  I 
pacities  in  compact,  low-loss  units  ' 


for  high  frequency  applications,  ErieResistor 
engineers  originated  disc-type  Ceramicons. 

The  original  Erie  double-cup  design  for 
high  voltage  applications  has  overcome 
many  problems  that  formerly  limited  the 
expansion  of  ceramic  condensers  for  high 
voltage,  high  KVA  applications. 

Large,  high  voltage  transmitting  con¬ 
densers  are  now  a  reality  with  the  charac¬ 
teristic  stability  of  silvered  ceramic  con¬ 
struction,  thanks  to  another  pioneering  Erie 
Resistor  Ceramicon  design. 

—  We  believe  that  existing  Erie 

Ceramicons,  and  other  Erie 
Ceramicon  designs  to  come  from 
our  development  laboratory,  in 
the  future  will  play  an  important 
I  ACHICVCMCNT  part  in  the  progress  of  the  elec- 

fHOOUCTlON  ,  -  .  1  . 

tronic  industry. 


Back  The  Attack — With  War  Bonds 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 


LONDON,  ENGLAND  •  TORONTO,  CANADA. 
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Front  Tiow  ol  a  commorciol  time-st’ 


rocorder  omploylnq  a  continuous 


baloncinq  a-c  bridgo  with  on  el6^<  tr; 


balancing  control  unit 


THE  UTEST,VP-TO-THE- MINUTE  RADIO  AND 
ELEaRONIC  CATAL06  IN  TNE  COUNTRY  TODAY  I 


i 

m'v 


Interior  ol  timo-strain  recorder,  with  chot 
plate  remoTed.  Bridge  measuring  circsl 
is  in  upper  port  of  cose,  with  electrode 
unit,  balancing  driee  motor  and  chat 
drire  below  it 
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LAFAYETTE  RADIO  CORP. 


901  W.  Jackson  Blvd. 
CHICAGO  7,  ILLINOIS 


265  Peachtree  Street 
ATLANTA  3,  GEORGIA 


Advanc*  listings  of  1944  radio  and  cloctronk 
books;  repair  and  replacement  parts;  bargain 
section  of  values. 


A  brand  new,  up-to*the-minute  catalog  that 
should  be  in  the  hands  of  industrial  plants, 
laboratories,  government  and  military  servkes, 
schools,  radio  servkemen  and  dealers  (on  1265), 
everybody  engoged  in  vital  wor  and  civilian  work. 


^u&ti^Aedf 


Newest  listings  of  amplifiers,  communkations 
equipment,  radio  tubes,  testers,  etc. 


The  Lafayette  Radio  Catolog  No. 
94  will  be  rushed  to  you  upon 
request,  nil  out  thb  coupon 
NOW! 


The  latest  developments  in  inter-communications 
equipment. 

Greatly  expanded  listing  of  needed  tools,  espe¬ 
cially  for  assembly  and  factory  use. 


ufAYcnc  lAoio  coer. 

901  W.  JaduM  Mvd..  Chicago  7,  III. 
Doph  C12 

Floow  rvih  my  f AfE  copy  ol  Iho 
loloyolfo  Madio  Catalog  No.  94. 


aiY . STATI. 


/b  Cons/c/er 


ivar 


In  a  bomber  over  Berlin 


aboard  a  battleship 

in  the  far  Pacific 

on  the  production  lines 
of  American  factories 


AT  EVERY  WAR  FRONT  ELECTRONICS 
IS  PLAYING  A  HEROIC  ROLE 


•  There  are  hundreds  of  peacetime  production  jobs 
waiting  for  this  war  hero  . . .  jobs  that  Electronics  con  do 
better,  faster,  more  economically. 

In  many  ways  which  cannot  now  be  told.  General  Elec* 
tronics  Industries  has  been  helping  to  establish  the  great 
war  record  of  Electronics  through  cooperative  research 
with  industrial  organizations  and  Army  and  Navy  re¬ 
search  agencies.  Our  research  engineers,  skilled  and 
experienced  in  advanced  uses  of  Electronics,  Hydraulics 
and  Electromechanics,  can  give  you  valuable  assistance 
in  your  production  planning. 

Remember:  Today's  plans  mean  tomorrow's  profits. 
Write  to  Engineering  Department,  General  Electronics  In¬ 
dustries,  342  West  Putnam  Avenue,  Greenwich,  Conn. 

IwodwcN  * 

mtmuf^^vred  telirfbl  ELECTRONIC  CONTROLS  •  VACUUM  TUBES  -  HYDRAULIC  SERVOS 
i  COISAMERCIAL  RADIO  EQUIPMENT  •  ELECTROMECHANICAL 

^  M  DEVICES  •  ELECTROSTATIC  HEATING  UNITS  UP  TO  250  KW. 


AUTOMATIC 
PROCESS  CONTROL 


ARMY-NaVY  "E”  with 
STAR  awarded  to  Auto- 
Ordnance  Corporation  for 
continued  exceUence  in  pro¬ 
duction  ot  ‘'Tommy"  Guna. 


Por  control  td  hufitthiat  procamaa 
from  pinrtad  chartt.  Providaaairto- 
aMtk  cootcsl  of  nhamfcrl  pro  mm 
•A  of  production  Oiaddnory. 


INDUSTRIES 

»/7  of  Auto-Ordnance  Corporation 


f' 
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Housed  within  four  doylit 
floors  is  a  modernly  equipp^ 
tool  and  die  shop,  and  every 
facility  for  fabrication  from 
raw  stock  to  shining  finished 
product  of  such  herns  as: 

METAL  STAMPINGS  .  .  . 

Chassis,  radio  parts,  cans,  and 
special  stampings  to  specifica¬ 
tions 

MACHINE  WORK  .  .  . 

Turret  lathe,  automatic  screw 
machine  parts  and  products 
from  bar  stock  to  castings 

LAMINATIONS  .  .  . 

Scrapless  E  &  I  type  ranging 
from  to  core  sire. 

Many  other  types  and  sizes. 
Laminations  made  to  your  spe¬ 
cifications 

PANEL  BOARDS  .  .  . 

Bakelite  items  from  dial  faces 
to  24"  panels  machined  and 
engraved  to  specifications 

PLASTIC  PARTS  .  . . 

From  sheets  and  rods  to  any 
specification 

MECHANICAL 
INSTRUMENTS  .  .  . 

Line  production  checking 
equipment,  jigs  and  tools 

ELECTRICAL 
INSTRUMENTS  .  .  . 

Switch  boxs,  lighting  fixtures, 
etc. 


OUR  ENGINEERING  DEPARTMENT  WILL  COOPERATE  IN  THE 
.  DEVELOPMENT  OF  ANY  SPECIAL  ITEM  TO  MEET  YOUR 
REQUIREMENTS. 


Wl  V>0  R 

MANUFACTURING  CO  RP  , 

7  9  4  East  140th  Street,  New  York  54.  N.  Y. 


to  the  other.  The  current  throuj^h; 
voltage  drop  across  the  plate  load  r 
sistor  of  the  element  in  which  th 
grid  and  plate  voltages  are  in  ph 
will  increase,  and  the  plate  curr 
and  the  load  voltage  developed  w 
decrease  in  the  other  half. 

The  balance  control  tube  thus  iir, 
duces  two  pulsating  direct  voUag 
in  the  output  circuits,  and  the  dif 
ference  between  the  voltages  is  pf,, 
portional  approximately  to  the  un 
balance  voltage  in  the  bridge  circuit 
This  difference  has  a  polarity  df 
pending  on  the  direction  of  th 
bridge  unbalance.  These  voltages ; 
amplified  by  push-pull  power  star 
Vt,  and  applied  to  the  two  coils  in  th 
solenoid  balancing  drive  motor 
Power  amplifier  F*  is  biased  so  that 
when  the  bridge  is  balanced  and  no 
voltage  is  impressed  on  the  balance 
control  tube  grids,  the  plate  cu  rent 
flowing  in  both  solenoid  motor  coil* 
is  equal  and  about  40  percent  of 
maximum.  In  this  way  continuous 
balancing  action  is  provided. 


PIPE  LEAK  LOCATOR 


Th*  TibroUons  caused  by  liquid  •scapinq 
from  a  pip*  under  pressure  or*  detecisd 
with  this  equipment  made  by  Fisher  Labo¬ 
ratories.  Th*  spot  where  maximum  ribra- 
tion  takes  place  is  a  quid*  to  th*  location 
of  th*  leok.  Th*  lower  photo  shows  the 
unit  being  used  to  trace  a  pipeline  leak 


THE  ELECTRON  ART 


Rochester  Fall  Meeting . 

Annual  Index  . 

Cosmic  Roy  Radiosonde . 

A  Dielectric  Meter . 

Electrotiics — Present  and  Future . . 

Reference  Sheet  Data . 

Temperature  Compensator  30  AUoy 


Engineering  and  Production  for  War 
is  Theme  of  Rochester  Fall  Meeting 


ANNUAL  INDEX 


In  the  interest  of  saving  pa¬ 
per,  the  annual  editorial  index  to 
the  issues  of  1943,  ordinarily 
published  in  this  December  is¬ 
sue,  will  be  printed  separately 
and  is  available  free  of  cost  to 
those  who  wish  it.  Write  the 
Editorial  Department,  Electron¬ 
ics,  McGraw-Hill  Publishing  Co., 
330  West  42  St.,  New  York  18, 
N.  Y. 


ELECTRONIC  RECTIFIERS  FOR  KAISER  MILL 


This  1500-kw  mercury  cue  rectifier  is  being  lowered  into  a  shipping  cradle  at 
a  General  Electric  plant  for  shipment  to  a  new  Kaiser  steel  mill  at  Fontana, 
Calif.,  where  it  will  conrert  a-c  power  to  d-c  power  for  auxiliary  motors 
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The  Model  *'U”  shown  above  is  12‘*  in  diameter  and  rated 
at  1000  watts.  The  Model  "L”  is  4"  in  diameter  and  rated 
at  150  watts.  Other  models  in  this  series  of  larger  units 
are  10",  d",  6"  and  5"  in  diameter  and  rated  at  750,  500, 
300  and  225  watts  respectively.  These  rheostats  handle 
tough  applications  with  ease.  They  provide  permanently 
smooth,  close,  trouble-free  control  on  big  jobs.  Made  in  single 
or  tandem  assemblies,  in  straight  or  tapered  winding, 
irom  25  watts  to  1000  watts.  \ 


Write  on  company  letterhead  for  96-page  Industrial  Catalog  and 
Engineering  Manmal  No.  40. 

OHMin  MANUFACTURING  CO..  ASIA  Ffowmey  St.,  Oiica 
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stallations,  mainly  in  metallurgical  more  and  more  transmitters  in  close  ter  R.  Jones  of  Sylvania  Elect] 
applications.  proximity  and  laying  down  strong  Products  Inc.  Considerable  intere 

A  review  of  the  use  of  sealed-off  local  fields,  the  use  of  high  interme-  in  the  operation  of  radio  equipm^ 
tubes  shows  that  tubes  with  power  diate  frequencies  becomes  manda-  directly  from  batteries  for  air  plan 
outputs  of  from  100  kw  up  to  350  tory,  if  spurious  responses  are  to  be  has  arisen  since  the  introducion 

minimized.  However,  higher  inter-  the  Sylvania  type  28D7  power  oi 
mediate  frequencies^  make  difiScult  put  tube,  consisting  of  two  be: 


kw  were  designed  for  radio  applica¬ 
tions  in  the  ’30s  by  several  manufac¬ 
turing  concerns  both  in  this  country  the  realization  of  satisfactory  gain  tetrodes  in  one  envelope  witl  botl 
and  in  Europe.  Their  life  expectancy  and  stability.  Hence,  the  design  en-  control  grids  and  both  plates  brougi; 
is  up  to  10,000  hours  instead  of  the  gineer  is  forced  to  compromise  on  out  to  separate  socket  teri  iinali 
2000  to  8000  hours  originally  ob-  some  frequency  which  will  result  in  The  two  units  may  be  connected » 
tained  with  smaller  tubes.  This  acceptable  gain  and  stability  with  cascade  amplifiers,  as  a  push-pull  an; 
makes  the  competition  more  difficult  the  minimum  of  spurious  responses,  plifier,  or  the  two  sections  may  b 
for  the  demountable  type.  It  is  be-  With  better  components  and  im-  operated  in  parallel.  With  this  tub 
lieved  that  demountable  tubes  have  proved  technique,  desired  values  of  it  is  possible  to  obtain  power  output 
more  chance  for  adoption  in  indus-  gain  and  circuit  stability  can  be  ob-  of  200  milliwatts  under  resistance 
trial  projects,  in  which  the  power  tained  at  higher  frequency  with  con-  coupled  drive  conditions.  When  tbJ 
output  required  from  individual  sequent  reduction  in  spurious  re-  tube  is  fed  by  means  of  a  trans- 
tubes  may  be  greater  than  that  which  sponses.  former  in  its  grid  circuit,  a  ixme 

can  be  obtained  from  a  sealed-off  Quantitive  and  comparative  data  output  of  750  milliwatts  can  be  ob 
tube  of  practical  design,  i.e.,  greater  of  the  characteristics  of  a  number  tained. 

than  400  or  500  kw.  The  application  of  frequencies  between  1700  kc  and  The  introduction  of  the  type  28D^ 
of  indirectly  heated  cathodes  in  high-  16  Me  were  presented  by  Mr.  Parker  tube  opened  the  way  for  battery  op- 
output  tubes,  similar  to  the  one  used  as  an  aid  to  electronic  engineers  in  eration,  and  it  became  desirable  b 
in  the  850-kw  Telefunken  tube,  is  be-  the  development  of  future  i-f  ampli-  learn  if  standard  receiving  tuVxs 
lieved  probable  in  the  future.  A  fier  systems.  would  give  reasonable  performance 

semi  -  demountable  design  of  the  Surv  of  t8  Volt  Tube  with  28-volt  supply  or  if  a  new  line 

medium  size  tubes  was  suggested.  wrvey  of  o  u  e$  tubes  would  be  necessary  to  pro- 

A  discussion,  “28-Volt  Operation  duce  equipment  capable  of  givini 

Crystal  Production  Movies 

A  sound  film  in  Kodachrome  en¬ 
titled  “Crystals  Go  To  War”  por¬ 
trayed  the  various  manufacturing, 
inspection  and  test  operations 
through  which  the  raw  Brazilian 
quartz  must  pass  on  its  way  to  be¬ 
come  the  high-precision  frequency- 
stable  resonators  which  are  in  heavy 
current  demand.  The  film  was  pro¬ 
duced  by  and  showed  the  manufac¬ 
turing  operations  employed  in 
Reeves  Sound  Laboratories  of  New 
York  City. 

I-F  Transformers  for  F-M  Sets 

William  H.  Parker  Jr.  of  the 
Stromberg-Carlson  Telephone  Manu¬ 
facturing  Company  aroused  interest 
with  a  paper,  “The  Design  of  I-F 
Transformers  for  F-M  Receivers.” 

In  this  paper  it  was  shown  that,  be¬ 
cause  of  the  severe  selectivity  re¬ 
quirements  imposed  by  the  f-m  band 
between  42  and  50  Me,  the  super¬ 
heterodyne  receiver  has  been  the 
only  satisfactory  t>T)e  so  far  devel¬ 
oped.  Consequently,  all  the  problems 
of  spurious  response,  gain,  selectiv¬ 
ity,  and  stability  which  have  faced 
the  designer  of  a-m  equipment  used 
in  broadcast  and  short-wave  bands, 
must  likewise  be  faced  by  the  design¬ 
ers  of  f-m  receivers. 

With  increasing  popularity  of  fre¬ 
quency  modulation,  resulting  in 


VHF  DIELECTRIC  HEATING 


There 
You> 
and  your 
world  of 


Electn 
televisior 
quency  h 
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ally  dep< 
by  mean 
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broadcai 


Nonconducting  materials  ore  giwen  a  dielectric  heating  test  with  this  high* 
frequency  generator  ot  Westinghouse.  Fixed  wacuum  capacitors  ore  con¬ 
nected  in  the  tank  circuit  while  ceromic-encosed  mica  capacitors  ore  used  ior 
bypassing.  The  thin  white  posts  are  ceramic  stemdoU  insulators.  Coupling 
to  the  load  is  accomplished  by  the  thin  metol  bonds  that  lead  oil  the  bottom 
of  the  photogroph;  these  connect  to  a  concentric  line 
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The  Strangest  Radio  Program 


There’s  a  new  radio  program  coming. 

You  won’t  hear  it!  You’ll  live  it.  You 
and  your  children.  In  a  new  world — the 
world  of  electronics. 


and  in  the  field  are  continually  develop¬ 
ing  electron  tube  improvements  of  pri¬ 
mary  importance  to  the  designers  of 
electron  equipment.  To  a  greater  degree 
than  any  other  manufacturer.  RCA  has 
solved  the  problem  of  turning  out  in 
quantity  high-quality  tubes  expertly 
engineered  to  the  requirements  of  the 
practical  user.  RCA  welcomes  inquiries 
regarding  appropriate  tubes  and  circuits 
for  immediate  or  contemplated  applica¬ 
tions.  Please  write  us  on  your  business 
letterhead,  .\ddress  Commercial  Engi¬ 
neering  Section,  Radio  Corporation  ok 
America.  Harrison,  Sew  Jersey. 

TUNE  IN  “WHAT’S  NEW?” 

Radio  Corporation  of  America's  great 
new  show.  Saturday  nights.  7  to  8, 
Eastern  If  ar  Time,  Blue  Settiork. 


dents.  Provide  quick,  mobile  police  com¬ 
munications.  Detect  and  trap  criminals. 
.S>rt  fruit,  nuts,  vegetables.  )X'eld.  solder, 
seal,  sew,  weigh,  measure,  gauge.  Fill 
bottles.  Ease  pain,  treat  disease.  Pre¬ 
serve  foods.  Guide  and  land  airplanes. 
Spot  submarines.  Aim  and  fire  guns. 
Even  keep  an  eye  on  the  baby — literally! 

All  these  jobs  can  be  done  electronic¬ 
ally  —  and  in  almost  every  case,  auto¬ 
matically.  And  electronics,  via  electron 
tubes,  is  going  to  do  immensely  more 
after  the  war.  Remember  that  the  funda¬ 
mental  element  in  any  electronic  device 
of  any  kind  is  the  electron  tube ;  and  that 
RCA  is  the  fountainhead  of  modern  ele«’- 
tron  tube  development. 

RCA  engineers  in  RCA  laboratories 


Electronics  is  radio  —  but  it  is  also 
television,  the  “electric  eye,”  radio-fre¬ 
quency  heating,  talking  pictures.  Each  of 
these  is  electronics  because  all  are  basic¬ 
ally  dependent  upon  control  of  electrons 
by  means  of  electron  tubes — tubes  such 
as  are  used  in  your  radio  and  in  the 
broadcasting  stations. 

Electronic  devices,  equipped  with  elec¬ 
tron  tubes  of  proper  design,  can  perform 
a  great  variety  of  tasks.  They  can  con¬ 
trol  machines  and  processes.  Operate 


"RCA  Fi.fctkosws  In  /Nnrvrsv"  is  a  hooklel  u-bich  mar  suf- 
gtil  imporlant  possihilitirs  for  eltclromit  applications  in  your 
business.  Son-technical,  well  illustrated.  Copy  will  be  sent 
promptly  on  request.  Please  use  yoter  business  letterhead  when 
writing  for  it.  Address— Dept.  68-5tl,  RCA,  Industrial  Ditisir/n, 
Radio  Corporation  of  America,  Camden,  S,  f. 


RADIO  CORPORATION  OF  AMERICA 
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ACCURACY... 


With 

QUAKER  CITY  GEARS 


in  base  to  plane  communication,  one  of  the 
vital  contributing  factors  toward  the  accu¬ 
racy  of  pin-point  tuning  is  precision  gears. 
Today  our  allied  forces  on  all  fronts  are  as¬ 
sured  this  accuracy  with  Quaker  City  Gears. 
Yes,  Quaker  City  Gears  are  being  used  ex¬ 
tensively  by  our  armed  forces — ^in  fact,  so 
extensively  we  are  proud  of  this— our  con¬ 
tribution  to  help  win  the  war. 


plate  voltage.  An  InvestigaticQ  dis.| 
closed  that  standard  receiving  tu 
may  be  employed  quite  satisfa  tori! 
with  seemingly  remarkable  l  igi, 
at  low  plate  voltages.  Especially 
the  higher  frequencies,  input  Ic  idiEj 
effects  have  to  be  taken  into  aico 
and  provision  must  be  made  to  re. 
duce  this  effect  as  much  as  po  sibl« 
Furthermore,  the  operating  ondi. 
tion  of  tubes  under  rated  conditicoj 
does  not  always  prove  an  indicati 
of  the  performance  which  might  be 
expected,>when  the  tube  is  opera 
at  reduced  plate  voltage.  Those  tubei 
having  the  highest  transconductanci 
when  operated  with  a  250-volt  plate 
supply  will  not  necessarily  be  thoie 
tubes  having  the  highest  values  o( 
transconductance  when  operated 
with  a  plate  voltage  of  28  volta 
Low-mu  triodes  will  operate  quii 
satisfactorily  at  reduced  voltages  al¬ 
though  the  performance  of  high-mj 
triodes  under  similar  conditions  waa 
found  to  be  less  satisfactory. 

It  has  been  possible  to  build  super¬ 
heterodyne  receivers  operating  up  to 
50  Me  and  higher  with  tubes  operat¬ 
ing  at  28  volts.  Such  receivers  have 
a  sensitivity  comparable  to  that  ob- 1 
tained  with  tubes  operated  at  the* 
normal  value  of  250  volts.  Whes 
proper  precautions  are  observed, 
considerable  savings  in  set  and 
motor-generator  equipment  can  be 
realized  by  the  application  of  tubes 
under  28-volt  operating  conditions. 


uaker  City  Gear  Works 

INCORPORATED 


Design  of  Vacuum  Capacitors 


1910-32  North  Front  Street,  Philadelphia,  Pennsylvania 


George  H.  Floyd  of  General  Elec¬ 
tric  described  the  properties,  char¬ 
acteristics,  and  uses  of  a  compara¬ 
tively  new  vacuum  capacitor  of 
rugged  construction,  manufactured 
in  a  manner  such  as  to  make  use  of 
the  technique  of  glass  tube  opera¬ 
tion.  The  vacuum  capacitors  are 
suitable  for  use  in  high-voltage  cir¬ 
cuits  where  fixed  values  of  capaci¬ 
tance  may  be  applied.  By  operating 
these  units  in  series  or  in  parallel,* 
it  is  possible  to  increase  the  total 
capacitance  or  the  operating  voltage 
at  which  the  units  are  operated.  A 
typical  vacuum  capacitor  has  a 
break-down  voltage  of  6000  volts  and 
a  capacitance  of  50  {i^f.  The  capaci¬ 
tors  are  constructed  by  sealing  two 
electrodes  into  a  glass  tube,  which 
acts  not  only  as  a  protective  seal  to 
keep  dust,  humidity  and  foreign  par¬ 
ticles  out  of  the  dielectric  but  which 
also  gives  the  unit  mechanical 
strength.  This  design  provides  a 
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model  530  ^  ^ 

square  wave  GENERATOR 


Rein^ 


For  more  information  on  this  and  other  Reiner 
equipment  such  as  oscilloscopes,  signal  generators, 
vacuum  tube  voltmeters,  send  for  Bulletin  121  E. 
Reiner  Electronics  Co.,  152  W.  25  St,  N.  Y.Cl,  N.  Y. 


Designed  to  meet  the  popular  demand,  Uiit  ^uare 
wave  generator  can  be  used  in  productioit'and  gen¬ 
eral  testing.  Model  530  incorporates  an  advance¬ 
ment  not  found  in  other  insUrumCits  of  this  type: 
the  facility  of  synchronizatioa  with  any  extesasl 
frequency  source. 


usf^Hance  variable  from  0  to  2000  ohms,  and  a 
power  supply  designed  to  operate  on  110-125  volts, 
60  cycle  AC  Complete,  ready  to  operate.  Model 
530  costs  only :  $95.00. 


Delivery  is  prompt  on  properly  certified  orders. 


Other  noteworthy  fe|fvc^  include:  a  band  cali¬ 
brated  frequency  trale  (10  to  than  1(X) 

cycles),  synchrcmiealion  control*  variable  output 
voltage  coniroIUble  from  0  to^^  volts,  with  output 


irwfl 


2833  13th  Ave.  Minneapolis,  Minn 


unit  which  is  quite  free  from  humi.i 
ity  or  temperature  variations. 

Design  considerations  were  dis 
cussed  from  the  viewpoint  of  bss 
the  designer  and  the  manufp  tur^ 
Capacitor  formulas  were  give  a,  ar^ 
the  equation  for  energy  loss  was  4 
ived.  Operating  characteristics  U 
ratings  of  vacuum  capacitor.'^ 
considered,  as  were  also  the  effeetj 
of  humidity,  temperature,  and  vibrr 
tion. 


Volunteer  War  Work  of  Seientutt  Hf 

Dr.  K.  C.  D.  Hickman  of 
tion  Products,  Inc.,  Rochester,  N.  T V 
outlined  the  voluntary  activities 
a  group  of  Rochester  engineers  as-iB 
scientists  in  a  paper  entitled,  “lihacB 
her  of  Commerce  War  Research  Coa-B 
mittee".  At  the  invitation  of  thfl 
Rochester  Chamber  of  ComrrierefB 
the  War  Research  Committee  neiil 
established  early  in  1942  to 
research  needs  of  the  armed  for^l 
and  the  methods  by  which  engitieer-H 
and  scientists  in  the  Rochester  is-l 
dustries  might  make  direct  contri-l 
bution  to  the  solution  of  such  prob-l 
lems.  Dr.  Hickman  pointed  out  that  I 
under  present  conditions  there  arc  I 
thousands  of  scientists,  scores  iil 
each  large  city,  who  have  no  mean  I 
of  making  any  direct  technical  cod- I 
tributions  to  the  war  effort.  The«l 
men  are  pathetically  eager  to  help.! 
The  voluntary  War  Research  Con- 1 
mittee  offers  at  present  the  only  I 
means  for  harnessing  their  talent  I 

In  spite  of  many  difficulties,  ofl 
which  the  most  important  appears  tol 
be  lack  of  familiarity  with  problen  I 
requiring  solution  as  a  result  of  th  I 
real  or  imagined  need  for  secrecy  oil 
any  or  all  projects,  the  Rochester! 
War  Research  Committee  has  mad« 
three  contributions  which  are  finding 
direct  application  in  the  armed 
forces.  On  the  basis  of  18  months 
of  experience  in  directing  the  activi¬ 
ties  of  the  Rochester  War  Research 
Committee,  Dr.  Hickman  suggested 
the  following  procedure  for  the  es¬ 
tablishment  of  similar  committees 
in  other  municipalities:  | 

(1)  It  is  imperative  to  secure  gov¬ 
ernmental  blessing  in  order  that  ap¬ 
propriate  contacts  may  be  made  and 
the  work  of  the  committee  may  b< 
directed  into  useful  channels. 

(2)  Use  every  legitimate  device  to 
gain  war  education.  Invite  officers 
from  overseas  to  meetings  rather 
than  enlisted  men,  since  it  is  as¬ 
sumed  that  officers  are  competent  to 


The  built-in  performance  standards  of  ADC  Filters  and 
Transformers  represent  the  culmination  of  years  in  the 
design  and  manufacture  of  specialized  communications 
equipment.  These  years  of  scientific  development  account 
in  large  measure  for  the  tangible  values  that  assure 
ADC  dependability  and  outstanding  operating  efficiency. 
Perhaps  this  background  of  practical  transformer  experi¬ 
ence  can  be  of  help  to  you  in  solving  a  critical  design 
or  production  problem. 

In  addition  to  filters  and  transformers.  Audio 
Development  Company  manufactures  an  ex¬ 
tensive  line  of  specialized  communication 
components  —  reactors,  equalizers,  key 
switches,  jacks,  jack  panels,  plugs,  etc. 
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The  w&a^QQ 


in  Television 


To  the  research  mind,  day  dreams  are  an  imporunt  part  of  scientific  achievement.  Vision  and 
ceaseless  work  on  the  part  of  RAULAND  scientists  and  engineers,  for  example,  brought  the  cathode 
ray  tube,  heart  of  television,  to  its  present  perfeaed  state.  As  a  result,  television  can  today  be 
projeaed  on  theatre  screens  with  a  clarity  and  definition  comparable  to  that  of  regular  film  showings. 


if  Modern  applications  of  elearonics  are  so  vast  in  scope  and  require  such  delicate 
variations  in  size  and  power  of  the  aauating  tubes  that  the  RAULAND  organization  devotes  its 
facilities,  not  to  mass  production,  but  to  custom  engineering .  .  .  producing  tubes  and  other  elearonic 
instruments  of  specific  design  and  capacity  to  fulfill  the  tasks  each  are  called  upon  to  do. 

It  is  tht  mttting  of  vhioM,  prttist  tnginttring  ^nd  fadlhits  for  producing  that  combine  in  the  RAL’LAND  term  EUctronetring. 


RADIO  ..nJOUHD.u. 


.ofiCOMMUNICATIONS 


BACK 

THE 

ATTACK  ! 


EUctroneering  is  our  business 
THE  RAULAND  CORPORATION  .  .  .  CHICAGO,  ILLINOIS. 

Rauland  employees  are  still  investing  10%  of  their  salaries  in  War  Bonds 
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censor  properly  any 


infonr.ati.J 

they  may  give  out.  M 

(3)  Introduce  themes  for  disrui 
sion  which  have  been  evolved  in  j 
steering  committee,  and  foster  co 
operative  thinking. 

(4)  Edit  ideas  before  subnuttinj 
them  to*any  government  agency .  Bafl 
ideas  which  may  be  subm***^ed 
credit  the  organization  that  evt  n  th( 
good  ones  may  fail  to  i^oeive  th( 
proper  att^ntt^n  if  editing  procodun 
is  not  strictly  followed. 

(5)  Make  each  sub-committee  re 
duce  its  assignments  to  pra  tice, 
preferably  by  making  a  working 
model  of  the  device  under  considera¬ 
tion. 

(6)  Do  not  allow  the  voluntary  ac¬ 
tivities  of  the  members  to  encroach 
on  their  professional  war  efforts  ir. 
the  service  of  their  employers. 

(7)  The  secretary '  should  keep 
careful  notes  of  all  discussions  sc 
that  immediate  government  assign¬ 
ment  of  rights  and  post-war  owner¬ 
ship  of  inventions  may  be  arranged 
correctly.  These  notes  should  not 
contain  intimate  technical  details. 

Curves  foi'  I-F  Circuit  Design 

A  paper,  “Aid  in  the  Design  of 
I-F  Systems”  by  J.  E.  Maynard  of 
the  General  Electric  Co.,  showed  that 
the  design  of  an  i-f  system  to  meet 
specified  requirements  for  modula¬ 
tion  sidebands,  frequency  drift,  ac¬ 
curacy  of  frequency  setting  and 
elimination  of  adjacent-channel  in¬ 
terferences  may  be  worked  out  with 
the  assistance  of  selectivity  charts 
prepared  for  this  purpose.  A  graphi¬ 
cal  presentation  of  such  a  problem  is 
shown  in  Fig.  1.  The  frequency  devi¬ 
ation  A  includes  drift,  frequency  set- 


iVlore  than  15  years  ago,  we  at  “Eastern”  dedicated 
ourselves  to  the  task  of  designing  and  manufacturing 
sound  amplification  equipment.  Today,  as  a  result  of 
American  engineering  skill  ingeniously  applying 
amplification  principles  to  highly  specialized  instru¬ 
ments,  thousands  of  amplifiers  by  “Eastern”  help  to 
guide  our  army  and  navy  bombers  with  unerring  ac¬ 
curacy  in  successfully  completing  their  vital  missions. 


“Eastern”  is  proud  to  have  the  opportunity  of  con¬ 
tributing  our  years  of  specialized  training  to  the  war 
effort.  Of  course  war  work  gets  first  call  at  our  plant 
and  our  facilities  are  at  your  service  for  that  purpose. 
But  busy  as  we  are,  we  also  have  time  to  plan  with 
you  now  for  better  amplifier  products  after  victory. 


Our  engineering  staff  invites  your  inquiry — large  and 
small  production  runs,  even  single  units,  receive  our 
usual  prompt  attention.  Write  for  Bulletin  94  E 


AMPLIFIER  CORP 


FIG.  1 — Baiic  I-F  circuit  design  curve 
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DESIGN 


CONTROL 


PRECISION 


33  YEARS  OF  "KNOW-HOW” 

. . .  eiv^Ulaiic  tfouf 


WHILE  age  alone  provides  no  claim 
for  preferential  consideration,  our 
33  years  in  this  industry  have  given  us 
exceptional  experience  in  permanent 
magnet  applications.  This  experience 
should  prove  invaluable  to  you  in  the 
solving  of  your  engineering  and  de¬ 
velopment  problems. 

Permanent  magnets  are  now  being 
utilized  in  many  applications  not  pre¬ 
viously  apparent.  Units  of  our  design 


and  manufacture  have  increased  the 
uses  and  improved  the  functions  of 
countless  products.  Among  those  im¬ 
portant  to  the  war  effort  are  some  of  this 
country's  most  vital  electronic  devices. 

Our  engineers  will  be  pleased  to 
consult  with  you  and  give  your  prob¬ 
lems  the  benefit  of  their  knowledge. 

Write  on  your  letterhead,  for  the  ad¬ 
dress  of  our  office  nearest  you — and  our 
30-page  "Permanent  Magnet  Manual”. 


BUY  AN  EXTRA  WAR  BOND! 


IlVDUIVA  SVEEl.  PRODUCTS 

★  SPECIALISTS  IN  PERMANENT  MAGNETS  SINCE  1910  ★ 

6  NORTH  MICHIGAN  AVENUE  •  CHICAGO  2.  ILLINOIS 
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ng.  3 — ^UniTcraol  selectiTity  oirre  for  a 
I  pair  of  coupled  circuits 
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Fig.  2 — SelectiTity  chart  giving  ch 
foctor  for  i-f  circuits 
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The  ratio  B/A  is  plotted  as 
factor  F  in  the  chart  of  Fig.  2.  T 
chart  gives  the  relationship  betw 
the  shape  factor,  F,  and  the  num 
of  tuned  circuits  in  the  amplifier  fo 
various  proportions  of  critical  cou 
ling.  Critical  coupling  is  design 
by  the  curve  marked  C  =  1.0.  Th 
numbers  on  the  curve  of  Fig.  2 
therefore  represent  the  percentage 


100  40  20  10  7  4  2  10  04  02  01 

Universal  Selectivity  Curves 


.  .  .What’s  it  all  about? 


It's  confusing,  isn't  it?  All  this  exciting  publicity  about  miraculous 
postwar  products  probably  has  your  head  in  o  whirl.  But  don't  build 
up  exaggerated  expectations  that  these  revolutionary  new  devel¬ 
opments  will  be  available  the  minute  the  war  is  over.  The  adapta¬ 
tion  to  civilian  use  of  these  wartime  creations  will  follow  an  orderly 
pattern  that  takes  time.  These  new  things  are  coming,  but  at  some 
time  in  the  future  when  engineering  production  and  merchandising 
problems  connected  with  them  have  been  successfully  solved. 

In  the  meantime.  Sentinel  is  roiling  out  war  material  in 
quantity  and  accumulating  the  "know  how"  that  will  mean  better 
Sentinel  civilian  products  of  the  future . . .  up-to-the-minute  radio 
and  electronic  products  for  greater  sales  for  Sentinel  dealers. 

SENTINEL  RADIO  CORPORATION 

2020  Ridg*  Av*nu«,  Evantten,  lllineit 


Sentinel 

2.44<iUt4^  Since  192.0  RADI^) 


0  12  3  4  9  4  7 

Uniw'teri  ShaM  Fac4«r  Curv«s-r 


SUPERIORity  in  TUBING 

Result 

f 

Intensive  Specialization 


SIZES  y,  AND  UNDER  IN  MANY  METALS) 


mn 


7^ 


SIPERIOR  TUBE  COMPANY,  NORRISTOWN.  PENNSTIYANIA  THttlUfl 


/I 


FOR  EVERY  SMALL  TUBING  APPLICATION 

ingfrom  OD  down... SUPERIOR  Seamiest  in  Tarions analyses.WELDRAWN  Welded  and  drawnSlainleaa. 


Hawn 


Welded  and  drawn  ^Monel**  and  *nnconel**.  SEAMLESS  and  Patented  LOCKSEAM  Cathode  Sleerea. 
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of  coupling  in  terms  of  criticaL 
coupling.  Values  less  thar  uqjS 
represent  undercoupling  v-HeresM 
values  greater  than  unity  rei  reseS 
coupling  conditions  greater  tl  iq  thi 
critical  value.  The  number  nf  cjfV 
cuits,  n,  is  the  count  of  the  i  inb  J 
of  tuned  circuits,  a  pair  of  c  tupleS 
circuits  being  counted  as 
circuits.  K 

The  curve  of  Fig.  2  was  derivwB 
by  Mr.  P.  C.  Gardiner  from  the  an* 
versal  selectivity  curve  shown  j* 
Fig.  8.  The  latter  curve  repr  sent® 
the  selectivity  obtainable  from  a  pai® 
of  coupled  circuits.  N<m8ymmetr® 
due  to  variations  directly  and  in® 
versely  related  to  frequency  hav® 
been  neglected  and  Q  is  assumed  t® 
be  5  or  more.  ® 

In  general,  good  agreement  wit® 
practical  circuit  performance  is  ob® 
tainable.  The  value  of  Q  in  primar® 
and  secondary  is  converted  to  a® 
equivalent  Q  in  terms  of  the  geome® 
trie  mean  Qa  and  the  arithmeti® 
mean  Qa.  This  equivalent  Q  then  r® 
lates  the  selective  variable  S  to  fr® 
quency  deviations  in  comparis® 
with  resonant  frequency  I 

Research  on  Ceramic  Dielectrics  I 

A  paper,  “Operating  Characterisl 
tics  of  Ceramic  Dielectrics  with  Gon  I 
stants  over  1000”  was  given  by  R.  Bl 
Gray  of  Erie  Resistor  Corp.,  and  cov  l 
ered  research  carried  out  in  this  field  I 
Although  the  results  to  date  havJ 
been  somewhat  discouraging,  it  iJ 
hoped  that  further  research  willl 
show  applications  for  these  unique! 
ceramic  materials  in  the  radio  indus-l 
try  and  elsewhere. 

RMA  Data  Bureau  Report 

L.  C.  F.  Horle  described  the  war¬ 
time  work  of  this  organization,  and 
traced  the  progress  of  the  nomen¬ 
clature  for  a  new  tube  from  its  con¬ 
ception  to  final  production.  Because 
of  secrecy  requirements,  many  new 
tubes  are  not  getting  past  the  stage 
of  registration  and  assignment  of  a 
type  number,  and  considerable  work 
will  probably  be  necessary  after  the! 
to  coordinate  the  new  tubes  and 


P*ROM  the  seat  of  a  jeep  an  Army  Radio  Mon 
^  writes:  "I  hove  used  all  kinds  of  Headsets — and 
Murdock  is  the  best.  Murdock  Headsets  con  take  iti 

That's  why  so  many  Military  and  Naval  Com¬ 
munications  men  request  Murdock  Radio  Phones. 

This  ability  to  stand  up  under  toughest  condi¬ 
tions  is  one  reason  why  America's  industrial  lead¬ 
ers  have  used  Murdock  for  39  years  of  peace¬ 
time  communications.  With  always  dependable 
performance,  Murdock  Radio  Phones  guarantee 
you  super-sensitive  reception.  Messages  come 
through  undistorted  —  "clear  as  < 
from  disturbing  noises. 

These  famous  headphones  are 
precision-engineered  to  make  them 
tl^e  world's  keenest  radio  ears.  Get 
ready  for  the  industrial  war  of  to¬ 
morrow  with  the  battle-tested  Head¬ 
set  of  today —  MURDOCK! 


SUB-CONTRACTS 

INVITED 

We're  busy  with 
orders,  but  still 
hove  plant  facilities 
for  manufacturing 
more  Radio  Phones 
and  related  ports 
on  a  subcontract 
basis.  If  you  need 
outside  manufac¬ 
turing  edd  in  this 
field,  we  invite 
your  correspond¬ 
ence. 


Get  Complete  information  on 
MURDOCK  RADIO  PHONES 
Write  Dept.  67  for  Catalogue! 


war 

eliminate  duplication  or  near  dupli¬ 
cation  of  types. 

Captured  Equipment  Display 

German,  Italian  and  Japanese  ra¬ 
dio  equipment  placed  on  display  by 
the  Signal  Corps  attracted  a  great 
deal  of  attention,  particularly  after 
cabinets  had  been  removed  from 
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COVERING 
1.  AmerTrc 
ol  and  ce 
>ip  and  in  I 
I  the  Iropit 


't  AIRCRAFT — AmerTron  Wave  Fil- 
essential  component?  of  a  number 
of  navigation  ond  communication 
nl  used  by  military  and  civilian 


VERING"  JAPS — Our  Armed  Services 
AmerTron  Wave  Filters  in  many  con- 
orid  communications  devices  aboard 
and  in  land  installations  from  the  poles 
tropics. 


UNCOVERING  “BUGS  '  —  AmerTron.  Wove 
Filters  hove  mode  the  sound  onolysU  sys¬ 
tem  of  locoting  foulty  ports  in  mochinery 
for  more  efficient  thon  older  methods  v 


AmerTran 


.  .  •  FOR  ALL  TYPES  OF 
PRECISION  CONTROL  EMBODYING 
FREQUENCY  DISCRIMINATION 


The  increasing  use  of  AmerTran  Wave  Filters  in  precision  con¬ 
trol  apparatus  involving  frequency  discrimination  is  due  to 
their  uniformity,  accuracy,  low  loss  ratio  and  minimum  distortion. 
Compact,  rugged,  impervious  to  climatic  conditions,  they  serve  on 
widely  varying  fronts.  Comprising  High  Pass,  Low  Pass,  Band 
Pass,  Band  Rejection,  Combinations  and  Equalizers,  AmerTran 
Wave  Filters  have  a  wide  variety  of  applications. 

While  AmerTran  Wave  Filters  are  restricted  to  war  equipment 
today,  we  invite  inquiries  regarding  post-war  applications. 
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some  of  the  units  to  show  <  onstr- 
tion  of  chassis  and  componer.ts.  pi 
tos  of  some  of  this  equipt  lent  i 
shown  elsewhere  in  this  isguj 
Electronics. 


Especialljr  adapted  to  porta* 
ble  operation  for  military 
Point  •  to  •  Point  Commnnica- 
tiona.  Ground  •  Air  Stations^ 
Pnblie  Utilitiea  Serricea,  etc. 


200-150  WATTS 

Phone  CW  •  2-20  Mgs. 

Separate  control  cabinet  id¬ 
ioms  transmitter  to  he  remote¬ 
ly  located  or  mhere  desired 
cotUrols  can  he  consolidated 
with  transmitter  as  one  unit. 


The  Gates  MO-2535  Communications  Transmit¬ 
ter  has  been  designed  to  meet  the  demand  for  a 
compact,  powerful  unit  incorporating  rapid  fre¬ 
quency  shifting  ability  to  any  of  5  frequencies 
and  instantaneous  changing  of  phone  to  CW  op- 
u'ation.  The  transmitter  is  36''  high,  21''  wide, 
19"  deep.  Weight  350  lbs. — ideally  suited  for 
mobile  operation  in  trailer  type  trucks,  etc. 
Wliile  extronely  compact,  the  transmitter  is  ex¬ 
tremely  rugged  and  has  been  engineered  for  ut¬ 
most  reliability,  simplicity  of  servicing  and  ease 
of  operation,  even  by  inexperienced  personnel. 

Write  today  for  complete  specifications 
and  prices. 


A  rmy  Communications  Gear 
Experience 

A  nontechnical  talk  entitled  "T 
Signal  Corps  Looks  To  The  Eni 
was  given  by  Major  Janies 


neer 

Heinz,  Office  of  the  Chief  Signal  0: 
ficer,  Washington,  D.  C.  Majo 
Heinz  traced  the  historical  devf^lr; 
ment  of  modem  radio  communici 
tions,  particularly  as  it  is  used  : 
the  armed  forces,  and  emphasized  t' 
role  which  engineers  have  played: 
the  development  of  this  science. 

The  breakdown  of  the  Uniti 
States  Army  into  a  series  of  eche! : 
or  levels  of  organization  was  c 
scribed,  and  the  means  by  which  et 


RADIO  AND 
SUPPLY  CO. 


Manufacturing  Engineers  Since  1922 

QUINCY.  ILLINOIS.  U.  S.  A. 
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When  war  came,  the  flexibility  and 
completeness  of  our  engineering  and 
production  facilities  permitted  us  to 
widen  the  scope  of  our  activities.  Be¬ 
cause  we  can  control  many  of  the  com¬ 
ponent  parts  inside  our  plant,  we  now 
produce  complete  assemblies  as  well 
as  coils  and  trimmers. 

The  lessons  we've  learned  under  the 
pressure  of  war  work  can  help  solve 
many  of  your  problems  today.  And 
they'll  greatly  enhance  the  value  of  the 
coils  and  trimmer  condensers  we'll  be 
making  after  Victory  Day. 


On  such  assemblies  as  this,  all  parts  indicated 
by  stars,  in  addition  to  the  complete  product 
itself,  can  be  manufactured  on  our  premises. 


KEEP  BACKING  THE  ATTACK 


PEACE 


Before  the  war,  the  Automatic  Winding  Co.  Inc. 
tras  one  of  the  world’s  largest  producers  of  mica 
trimmer  condensers  and  radio  coils.  After  the 
world  is  rid  of  Hitler  and  Tojo,  we  will  again 
be  among  the  leaders  in  that  held. 


AUTOMATIC  WINDING  CO.,  INC 


ELECTRONIC  ASSEMBLIES  AND  COMPONENT 

900  PASSAIC  AVENUE  -  EAST  NEWARK,  N.  J. 
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call  ALLIED  First! 


allied 

radio 


of  these  maintained  itf)  conn  mni^. 
tion  with  the  lower  or  highe)-  echt 
ons  was  outlined.  The  Signal  Corp 
responsible  for  the  commun!  atioi 
of  the  army,  now  contains  a  ergcn 
nel  larger  than  the  entire  Unite 
States  army  during  1939. 

An  important  distinguishing 
ture  between  the  communioatioi 
nets  of  the  army  and  the  comn  unie 
tion  systems  of  telephone  con  panie 
or  other  commercial  communicatioi 
concerns  is  that  emphasis  is  laidt 
having  ready  channels  available  witi 
out  any  thought  of  the  economic  loJ 
factor  on  such  lines  or  radio  sy.^teia 
The  ability  to  get  the  mtssa* 
through  is-  of  primary  important 

An  example  of  the  flexibility  i 
modern  army  communication  sjJ 
terns  is  illustrated  by  an  incid^ 
which  occurred  during  the  campaid 
on  Bataan.  Because  of  the.terrii 
barrage  which  the  Japanese  weii 
laying,  it  was  impossible  to  get  satn 
factory  observation  from  the  Amer 
can  forces  to  direct  fire  effective!; 
American  soldiers  infiltrated  the  Jai 
anese  lines  and,  by  means  of 
“walkie-talkie”,  directed  the  fire  5 
Corregidor’s  guns.  Thus  a  midus 


for  Electronic  &  Radio  Supplies 


your  needs  foster  from 
this  one  central  source 


Time  and  again,  Allied  has  saved  the  day 
with  "rush  delivery”  .  .  .  right  from  stock. 
That’s  because  we  carry  the  world’s  larg¬ 
est  stock  under  one  roof.  Over  10,000 
electronic  and  radio  items  .  .  .  ready  for 
the  Armed  Forces,  Government,  Indus¬ 
try.  Furthermore,  our  close  contact  with 
all  leading  manufacturers  enables  us  to 
simplify  and  expedite  all  your  purchases. 
Our  veteran  staff  does  the  entire  procure¬ 
ment  iob  for  you.  You  deal  with  one  cen¬ 
tral  source  .  .  .  instead  of  many.  You  send 
one  order  .  .  .  for  everything .  .  .  whether 
it’s  an  emergency  or  not . . .  save  time  and 
worry  . . .  call  WWod first!  Write,  Wire  or 
Phone  Haymarket  6800. 

ALLIED  RADIO  CORP. 

•33  W.  Jackson,  D«pt.  24-M-3,  Chicago  7,  U.S.A. 


Cosmic  Ray  Radiosonde 

The  in'TENSity  of  cosmic  rays  at  wr 
high  altitudes  is  measured  by  sts 
ing  up  a  free  balloon  with  one 
more  Geiger  counters  which  tran 
mit  impulses  by  radio  to  a  receivin: 
station  on  the  ground.  Such 
ray  radiosonde  equipment  must  a  - 
transmit  the  barometric  pressure  a: 
regular  intervals  during  the  f’iifht 
An  instrument  for  this  purpose  is 
described  by  W.  H.  Pickering  in  th 
Review  of  Scientific  Instruments  f ' 
June,  1943.  This  is  an  improved  ver 
sion  of  a  previous  instrument  ar 
contains  a  new  means  of  modulatiii 
the  transmitter,  a  new  receiver,  an 
a  new  recorder. 

One  of  the  problems  encountt  iei 
with  the  radiosonde  is  the  fact  ’h" 
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This  is  where  marksmanship  counts  &.  .  where  an  easy-to-hit 
bull’s-eye  means  the  difference  between  ‘‘quota”  production  and  top- 
score  production  on  the  assembly  lin^.  , 

CLUTCH  HEAD  Screws  provide  that  kind  of  bull’s-eye.  Note  the 
*  width,  the  depth,  the  roominess  of  the  Clutch  recess ...  an  easy  target 
even  for  the  untrained  eye  and  the  unskilled  hand.  Note  also  the 
straight  walls  of  the  Clutch,  matched  by  the  straight  sides  of  the 
driver,  making  hit  entry  automatically  true  and  complete  for  a 
torque  drive  home  that  is  almost  effortless.  Note  the  Center  Pivot 
section  of  the  Assembler’s  Bit  which  prevents  canting  .  .  .  vitally  im¬ 
portant  at  all  times.  By  preventing  side-slippage,  clutch  head  Screws 
also  safeguard  manpower  and  materials. 

May  we  send  you  fully  illustrated  Brochure  along  with  an  assort¬ 
ment  of  CLUTCH  HEAD  Screws  and  sample  Center  Pivot  Assem¬ 
bler’s  Bit  ...  so  that  you  may  personally  check  the  many  ex-  ' 
elusive  features  for  safety,  speed,  and  economy  which  estab¬ 
lish  CLUTCH  HEAD  as  the  most  modem  screw  on  the  market  today. 


Screwdriver  Control,  being  op¬ 
erative  with  ordinary  type  screw¬ 
drivers,  is  proving  itself  to  be  an 
important  clutch  head  feature 
in  wartime  field  service.  This  ap¬ 
plies  to  all  CLUTCH  HEAD  Screws 
.  .  Standard  and  Thread¬ 
forming  types  for  every  purpose. 


This  Center  Pivot  Assembler’s 
Bit  delivers  longer  uninter¬ 
rupted  service.  Requires  no 
“back-to-the-factory”  ship¬ 
ment  for  reconditioning.  A  brief 
application  of  the  end  surface 
to  a  grinding  wheel  restores 
original  efficiency. 


.  UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  CLEVELAND  NEW  YORK 
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With  a«rial  supremacy  depending  on  perfect  communica¬ 
tions,  the  high  overall  operating  efficiency  of  Permoftux 
Dynamic  Headphones  hos  become  increasingly  important 
on  every  active  batHe  front.  Their  rugged  mechanical  con¬ 
struction,  extra  sensitivity  and  wide  frequency  response 
provides  an  improved  standard  of  intelligibility  in  the 
reception  of  vital  wdr  messages. 

BUY  WAR  BONDS  fOR  VlCTORYl 


the  counting  rates  at  high  altitudpl 
must  be  as  large  as  possible, 
hence  individual  counts  cannot  be 
corded  directly,  but  must  be  seal 
down  electrically  until  a  slow  eno 
rate  for  a  mechanical  recorder  U 
tained.  This  scaling  can  be  done 
either  the  ground  station  or  t 
transmitter.  In  the  older  model 
the  instrument  the  scaling  was  d 
at  the  transmitter.  This  has  the 
vantage  that  the  transmitted  pi 
was  long  enough  to  be  distincti 
and  long  enough  to  operate  a  im 
super-regenerative  receiver.  Ho 
ever,  the  scaling  circuits  were  di 
cult  to  adjust  and  were  out  of 
control  of  the  operator  once  the  fli 
had  started. 

In  the  new  radiosonde  the  scali 
circuits  are  at  the  receiving  stati 
A  consequence  of  this  is  that  t 
transmitted  pulses  must  be  so  sh 
that  the  probability  of  missing  coun 
which  are  very  close  together 
negligibly  small.  With  count! 
rates  of  the  order  of  20  per  second, 
resolving  time  of  1/2000  second 
necessary  if  only  1  percent  of  ‘ 
counts  are  to  be  missed.  In 
actual  transmitter  the  time  beiw 
pulses  is  about  twice  this.  Hence  t 
experimental  counting  rates  of  1 
per  minute  do  not  need  to  be  cor 
rected  for  the  resolving  time  of  ti 
transmitter. 

Transmitter  Cireuits 

The  circuit  for  keying  the  trany 
mitter  is  shown  in  Fig.  1.  Norma!!; 
there  is  sufficient  grid  bias  on  the 
oscillator  tube  to  prevent  oscillation 
When  a  cosmic-ray  impulse  is  re¬ 
ceived  simultaneously  on  two  Geigerj 
counters  and  passed  through  ampli 
fiers  and  the  coincidence  seleitin 


r 


EXTRUDED  TUBING: 

resistant  to  sub  zero  temperatures 


VARNISHED  GLASS  TUBING: 


resistant  to  eitremely  hi^h  heat 

•  The*  vatenMve  of  thi\  TURBO 
product  directly  a»tributobl«  to 
*t>  «  u<elt«-nt  (horoctpnstic^  under  high 
heat  conditions  Heavy  doty  operat¬ 
ing  coi'ditions  confined  oreos  Mrhere 
wcnfitation  iT^inimired  ond  other 
similar  problems  ere  soJved 


•  Where  the  effects  of  extreme  fom 
temperatures  are  opt  to  induct 
•nsufotion  embrittlement  TuRBO 
truded  Tubing  is  especially  suited 
Sudden  climotic  chonges  wde  fluctu 
otions  in  temperotwre  or  refrigeron 
operoting  conditions  will  not  effec 
the  dependobility 


WIRE  IDENTIFICATION 
MARKERS: 


FLEXIBLE  VARNISHED  OIL 
TUBING 


•The  focilitoting  of  production  ond 
ossembling  operotions  with  cor¬ 
responding  increoses  m  functional, 
efficiency  ore  effected  with  this 
TURBO  insulation  product  Available 
m  any  site  length  or  color  these 
TURBO  rrsorkers  ore  strictly  in  occord 
with  Army  Navy  and  Air  Corp- 


•  Ihis  TURBO  insulation  meets  the 
diversity  of  requirements  neces- 
sory  to  stand  up  ogomst  generol 
bneok  downs  impairment  throwgfi 
moisture  obsorption  ond  the  generol 
deteriorating  influences  coused  by 
ocid'.  alholis  etc 


The  need  for  efficient,  dependable 
insulation  in  machine  and  equip* 
ment  applications  is  stressed  by 
soaring  production  schedules  and 
deliveries.  And  the  myriad  of  op¬ 
erating  requirements  and  severe 
conditions  moke  the  feat  all  the 
more  remarkable. 

TURBO  Varnishing  Tubing  and  Sat¬ 
urated  Sleeving,  Extruded  Tubing, 
Varnished  Glass  Tubing,  Wire  Iden- 
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circuit  composed  of  the  1B4  tube 
the  positive  impulse  at  the 
the  1A6  power  tube  will  initiate 
sinsrle  cycle  of  oscillation  in  ti  e  mn 
tivibrator  consisting  of  the  XE  4  coii 
cidence  selecting  tubes  and  the  1A| 
This  automatically  removes  ti  e  bij 
from  the  oscillator  tube  and  a  sigQ, 
is  radiated  for  the  duration  of  tb 
multivibrator  pulse. 

The  Geiger  counter  amplifie  rs  ni 
shown  in  the  diagrams,  each  hat 
two  stages  ahead  of  the  coincident 
selecting  stage.  In  order  to  have  t! 
correct  polarity  of  pulse  at  the  ct 
incidence  selecting  stage,  the  counte 
pulse  is  taken  from  the  wire  of  ti 
counter.  Uniformity  of  pulse  to  ti 
j  c'-’ncidence  selecting  stage  is  stcun 
by  using  multivibrator  action  aroua 
the  two  amplifier  stages. 

Barometer  and  temperature  gi| 
nals  are  transmitted  by  contact  of 
clock-driven  arm  with  the  indicatin 
arms  of  the  barometer  and  thermom 
eter,  thus  using  the  Olland  cyd? 
During  the  contact,  as  shown  in  Fig 
1,  the  bias  is  removed  from  the  gri 
of  the  1A5  power  tube.  Hence  th 
multivibrator,  formed  by  this  tufi 
and  the  1B4  coincidence  selectii^ 
stages,  will  oscillate  at  its  natun 
frequency,  and  transmit  a  high-frt 
quency  audio  note.  At  the  receive 
the  barometer  and  thermometer  sig 
nals  will  accordingly  be  easily  di? 
tinguished  from  the  cosmic-ray  sig 
nals. 


Ingenious  New 

Technical  Methods 

Presented  in  the  hope  that  they  will 
prove  interesting  and  useful  to  you* 


Hard  Steels  Cut  by  Heat  Generated 
by  Super  High  Saw  Speeds 


Ordinary  band-saws,  when  op¬ 
erated  at  unbelievable  high  speeds 
up  to  12,000  feet  per  minute,  cut 
through  hard  steels  and  alloys  by 
heat  generated  from  the  friction  of 
the  saw  against  the  metal  to  be  cut. 
The  cutting  effect  is  more  that  of 
burning  through  the  metal  than 
actual  cutting.  The  heat  generated 
is  sufficient  to  melt  or  burn  out  the 
metal  in  the  saw  cut  but  not  enough 
to  draw  the  temper  on  the  sides. 

The  hardness  of  either  saw  or 
metal  to  be  cut  is  of  little  impor¬ 
tance.  Thin  metal  sheets  are  cut 
like  paper,  and  plates  up  to  one 
inch  in  thickness  can  be  cut  at 
speeds  of  ten  inches  per  minute. 

We  hope  this  has  proved  inter¬ 
esting  and  useful  to  you,  just  as 
Wrigley’s  Spearmint  Gum  is  prov¬ 
ing  useful  to  millions  of  people 
working  everywhere  for  Victory. 

You  can  get  complete  infor¬ 
mation  about  this  method 
^ from  Bell  Aircraft  Corpo¬ 
ration,  Buffalo,  New  York. 


Proof  of  ability  of  now 
mothod  to  cut  hard  ma¬ 
terials  is  demonstrated 
by  operator  cutting  a  file. 


Fig.  2 — The  input  pulse-shoping  circuit  oi 
the  gcole-oi-M  counter 


The  complete  unit  is  hung  in  a 
bamboo  cage  for  mechanical  protec¬ 
tion,  and  wrapped  in  Cellophane  for 
thermal  insulation. 


The  transmitter 
is  above  the  basket,  with  the  lines 
from  the  balloon  attached  to  the  up^ 
per  end  of  the  antenna. 

Receiver  Circuit 


The  temper  of  curve  cut 
section  shown  above  is 
unaffected. 


With  the  transmitted  pulses  of  the 
order  of  10  *  second  long,  a  super- 
regenerative  receiver  is  useless.  Tht 
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SPEED  NUTS  answer  the  problem  of  attaching 
plastic  windows  without  danger  of  fracturing.  They 
provide  a  spring-tension  grip  that  frees  the  assem¬ 
bly  from  dead-tight  fastening  pressure.  They  also 
hold  the  plastic  firmly  in  locked  position  under 
vibration  and  permit  expansion  and  contraction 
of  the  plastic  without  damage.  Washers  are  not 
needed  as  the  wide  bearing  surface  of  the  SPEED 
NUT  spreads  the  load  over  a  greater  area  and 
away  from  the  screw  hole.  These  SPEED  NUTS  are 
also  applied  faster — saving  many  manhour's  time 
and  reduce  the  net  weight  of  the  assembly. 
In  the  lirsi  cote  illuttraUd,  a  '‘U"  type  Speed  Nut  snaps  ever 
plastic  edges  in  self-retaining  position.  A  round  type  Speed 
Nut  is  used  in  the  second  installation  with  rubber  grommets 
in  larger  screw  holes  for  additional  cushion  and  seal.  In  the 
third  method,  where  2  pieces  of  plastic  overlap,  a  cup- 
shaped  Speed  Nut  Is  used  with  a  mated  Speed  Nut  washer— 
both  formed  to  extend  the  load  farther  from  the  screw  hole. 

In  writing  for  samples  kindly  give 
engineering  details. 


ZINC  CMtOMATI 
•ONOtMQ  TAAC 


ZINC  CHftOMATE 


SPteO  NUT 


SPCtO  NUT  WA3HIN 


TINNERMAN  PRODUCTS  INC.,  2106  Fulton  Road,  Cleveland,  Ohio 

IN  CANADAs  Wallace  Barnes  Co.,  Ltd.,  Homilten,  Ontario  •  IN  ENGLAND:  Simnionds  Aerocessories,  Ltd.,  London 


Mechanical  ruggedness  is  not  enough 

for  today’s  switch  applications.  That  is  why  all 
conducting  paths  in  STERLING  SWITCHES  are 
made  of  pure  silver.  So  permanent  are  the  elec¬ 
trical  characteristics  of  this  newest  development 
of  Communication  Products  that  the  “electrical 
life”  of  the  STERLING  SWITCHES  is  as  long 
as  their  mechanical  life. 

C-P  research  revealed  other  advantages  in  the 
use  of  pure  silver.  Silver,  even  the  oxide  of 
which  is  an  excellent  conductor,  makes  unneces¬ 
sary  high  spring  pressures  to  cut  the  insulating 
oxides  that  are  formed  on  the  metal  contacts  of 
conventional  switches.  This  reduction  in  fri^on 
permits  multiple-gang  assemblies  with  no  loss 
in  ease  of  operation. 

With  an  almost  infinite  variety  of  wiring  de¬ 
signs  made  possible  with  the  many  rotor  and  de¬ 
tent  styles  available,  it  is  more  than  likely  that 
STERLING  SWITCHES  offer  the  solution  to  your 
switch  and  switch  gear  arrangements,  manual  or 
machine  operated.  Available  in  two  standard  sizes, 
86S  and  88S.  Send  for  complete  information. 


Ilkitlralvd,  Typ«  SSS — 2-Oang  Slvriing  Switch 


PHONE  BOOTHS*'  WILL  HAVE  FRESH  AIR 


SURE 


When  the  war  is  over,  what  a  boon  to  this  country  radio  telephony  is 
going  to  be!  In  bridge  building,  for  example,  a  construction  foreman 
will  be  able  to  communicate  directly  and  nutamtaneomsJy  with  key  men 
anywhere  on  the  Job,  saving  man-hours  and,  perhaps,  even  human  life. 

After  the  war,  the  various  Communication  Products  listed  below  will 
again  be  entirely  at  the  service  of  industry— for  improving  commercial 
broadcasting  and  helping  to  develop  whatever  new  applications  of 
radio  and  television  peacetime  may  reveaL 


Caavlel  TramiiilMl«n  Uim  an^  PHHngs 
Stsrfliig  SwHchas  •  Awt*-Dry«ir*  •  AnfMiM 
and  Radiating  Syctanu  •  A>27  Radia 

Froquancy  locqaw 
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Fig.  3 — Circuit-  of  one  of  the  ecolinq  etogM. 
Six  of  these  ore  employed  in  eoscoiJ* 


receiver  used  is  a  superheterodyne. 
The  circuit  is  conventional  except 
that  tuned  lines  are  used  for  the  r-f 
tuning  elements.  The  frequency  used 
is  180  Me,  and  the  lines  are  about  25 
cm  long.  Two  stages  of  r-f  amplifica¬ 
tion  are  followed  by  the  converter 
and  these  stages  contain  acorn  type 
pentodes.  The  intermediate  ^r^ 
quency  is  11  Me  and  the  i-f  amplifier 
has  a  band  width  of 'about  3  Me.  A 
single  audio  stage  follows  the  6SQ7 
second  detector. 


•  DC  MOTORS 

,  POV/tR  PLANTS 

.  r.EN-E-MOTORS 


Receiving  Antenna 

The  output  signal  from  the  cosmic- 
ray  radiosonde  is  a  very  short  pulse, 
and  is  similar  to  the  interference 
caused  by  automobile  ignition  so  the 
receiving  location  must  be  carefully 
chosen.  A  directive  antenna  array 
improves  signal  strength  and  signal- 
to-noise  ratio.  The  array  consists  of 
a  three-element  parasitic  array,  with 
one  element  spaced  a  quarter-wave¬ 
length  behind  the  antenna,  and  one 
placed  a  half-wavelength  on  each 
side  of  the  antenna.  With  this  array 
the  output  voltage  of  the  receiver  is 
increased  by  a  factor  of  four  over  a 
single  half-wave  antenna.  During  a 
flight,  the  transmitter  may  be  located 
with  a  precision  of  about  10  deg. 

Recorder 

The  output  from  the  receiver  is 
passed  into  a  scaling  circuit  to  obtain 
a  slow  counting  rate  to  operate  the 
recording  pen.  The  essential  parts  of 
the  circuit  are  shown  in  Figs.  2,  3, 
and  4.  The  first  unit.  Fig.  2,  consti¬ 
tutes  a  multivibrator  circuit  acting 
as  a  pulse  equalizer  and  pulse  sharp¬ 
ener  for  the  scaling  circuit  proper. 
The  scaling  circuit.  Fig.  3,  consists 
of  double  triode  tubes  in  cascade, 
each  tube  being  connected  as  shown. 
Six  tubes  are  used  to  obtain  a  scale 
of  64. 

A  selector  switch  allows  the  output 


Jim  and  His  Fellow  Workers  are  ON  THE  JOB! 

They’ve  pledged  themselves  to  make  your  present  Pincor  equipment 
last  for  the  duration.  That’s  a  big  job  but  these  men  can  do  it.  They 
must  do  it  to  insure  that  all  new  Pincor  Products  find  their  way  to  the 
fighting  front.  Pincor's  number  one  job  right  now  is  to  supply  fighting 
men  with  tools  of  battle.  Jim  and  men  like  him  it  possible  for  us  to  do 
this  on  an  all-out  war  production  basis.  He’ll  take  care  of  the  home  front 
while  our  plants  supply  the  fighting  front.  Bring  your  problems  to  him  — 
but  please  bring  only  PINCOR  problems:  there  just  aren’t  enough  hours 
in  the  day  to  take  care  of  any  others. 


PIONEER  GEN-E-MOTOR 


CHICAGO,  ILLINOIS  •  EXPORT  ADDRESS: 
25  WARREN  STREET,  NEW  YORK  CITY 

BUY  WAR  BONDS 
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GLASS  <LOTH  BASE  FORMICA 


VBff  HEN  progreas  in  hod  produced  a  cl^  4 

mode  from  glosMyrW-'  ^idxich  seems  Ulm  ^ 
miplbulous  produoW— it  vAmnled  Formica  with 
b<M  moteried  that  possible  a  produammdi 

^]^^rties  of  great  uaiWUness.  ,  JV/ 

iC^ade  FF-10  made  lirifii  a  fabric  of  gla^  com* 
Innes  excellent  dieloctric  strength  and  ott^  msulating 
ttharacteriatics  wtfl/  exceptional  heat  rtl^****^ 

Im  ideal  materi|d«.  for  instance,  lor  slot  wedges 
where  heat  m<|^  ^ometimes  reach  2^fT, 

Another  gtac^imode  also  wil^gJoas  doda  is  FF>4I« 
has  been  d^^jwped  especiallf/to  reaast  areixag  or 
"tracking". 

fra  the  newy^X>st  war  prodaicta  tfaese  new  grades  wall 
be  widely  tised,  greatly  ixacreaisiag  the  damrliHIbi  and 
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Fig.  4 — Output  of  tho  icaUng  circuit  Im4i 
a  6AD7G  which  is  connoctod  os  a  inulfi. 
Tibrertor  to  op  trot*  tho  rocording  poo 


to  be  taken  from  any  desired  stage 
and  connected  to  the  6AD7G  stage, 
Fig.  4,  which  forms  the  output  multi, 
vibrator  to  operate  the  recording  pen. 
A  calibrating  switch  inserts  the  a-e 
frequency  at  the  input  and  allows 
the  scaling  action  to  be  checked  at 
any  time. 

The  cosmic-ray  counts  are  regis 
tered  as  sharp  pulses  and  the 
barometer  signals  give  a  steady  de¬ 
flection  of  the  recording  pen  for 
about  a  second.  Actually  the  barom 
eter  signals  consist  of  a  very  rapid 
succession  of  pulses,  but  even  at  high 
scaling  factors  these  are  so  rapid  as 
to  hold  the  pen  deflected.  When  scal¬ 
ing  factors  of  16  or  higher  are  used, 
the  statistical  fluctuations  in  the 
original  counts  are  largely  removed, 
and  the  record  appears  as  a  succes¬ 
sion  of  approximately  evenly  spaced 
pulses. 


#  Better  contact  and  higher  operating  speed  is  assured 
with  the  patented  rolling  spring  ACRO  SNAP  SWITCH. 
When  we  say  BETTER  CONTACT  we  definitely  mean 
BETTER  CONTACT  with  the  same  operating  pressure.  This 
minimizes  contact  burning  and  greatly  lengthens  switch 
life.  Many  types  of  ACRO  SNAP-ACTION  SWITCHES 
are  used  in  aircraft  and  other  vital  war  equipment  where 
unfailing  performance  is  essential.  If  you  have  not  yet 
handled  and  studied  the  ACRO  rolling  spring  SNAP- 
ACTION  SWITCH  an  experience  is  awaiting  you. 

IN  WRITING.  KINDLY  EXPLAIN  NATURE 
OF  APPLICATION  YOU  CONTEMPLATE 

ACRO  ELECTRIC  COMPANY 

1316  Superior  Ave.,  Cleveland  14,  Ohio 


A  Dielectric  Meter 

By  John  H.  Jupe 

Middlettr,  England 

A  BRANCH  OF  ENGINEERING  which 
has  up  to  the  present  received  little 
attention  is  the  measurement  of  per¬ 
mittivity  (dielectric  constant)  and 
it  is  one  which  will  well  repay  the 
attention  of  the  electronic  specialist 
It  has  long  been  known  that  in 
absolute  electrostatic  or  magnetic 
systems  of  measurement  a  hypothet¬ 
ical  factor  must  be  introduced  in  or¬ 
der  to  arrive  at  rational  results. 
These  two  factors  are  permittivity 
and  permeability,  and  they  are  joined 
by  the  expression  involving  the  speed 
of  light  in  the  common  theories  of 
dimensions. 

In  general  engineering  usage,  all 
substances  have  permeability  or  per¬ 
mittivity  and  it  is  a  basic  character¬ 
istic  of  matter  that  any  changes  in 
the  substances  themselves  should  be 
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accompanied  by  changes  in  one  of 
the  factors.  Take  water,  for  exam¬ 
ple;  in  the  liquid  state  its  dielectric 
constant  is  81,  when  frozen  it  drops 
to  3.1  and  in  the  form  of  vapor  falls 
further  still  to  1.000705.  Yet  indus¬ 
trial  technology  has  practically 
ignored  this  and  allied  phenomena. 

To  a  slight  extent,  permeability 
changes  are  used  to  measure  other 
changes  in  ferromagnetic  materials. 
Permittivity  changes,  although  pre¬ 
senting  much  wider  scope,  are  only 
at  the  beginning  of  being  used  as  a 
basis  of  analysis  and  control. 


Previous  Investigation 


A  great  deal  of  the  fundamental 
work  in  enlarging  the  field  of  permit¬ 
tivity  as  an  important  factor  in 
science  and  industry  has  been  done 
by  Professor  L.  Ebert  since  1924. 
He  worked  at  Copenhagen  in  Den¬ 
mark  and  later  at  Wurzburg  and 
Karlsruhe  in  Germany.  To  the  great 
advantage  of  science,  one  of  his 
prominent  collaborators,  Dr.  H.  S. 
Simons,  came  to  Great  Britain  in 
1938  and  has  remained  here,  working 
on  scientific  research. 

Starting  from  investigations  on 
dielectric  constants  and  dipole  mo¬ 
ments  and  from  testing  a  wide 
variety  of  substances  Dr.  Simons  has 
developed  the  dielectric  meter  into 
an  instrument  which  avoids  the  dis¬ 
advantages  of  a  purely  laboratory 
set-up.  Commercial  manufacture  is 
quite  possible  and  if  war  had  not 
broken  out  would  have  been  ar¬ 
ranged.  All  the  features  required 
for  scientific  and  industrial  purposes 
are  contained  in  the  instrument, 
combined  with  reliability  and  sim¬ 
plicity  where  routine  measurements 
are  concerned. 


Method  of  Operation 


The  fundamental  principles  are 
quite  simple  but  the  actual  technique 
varies  a  great  deal.  It  has,  however, 
been  standardized  for  a  number  of 
purposes.  The  basic  electrical  circuit 
is  shown  in  Fig.  1. 

Quartz  crystal  control  is  used  in 
the  first  oscillating  circuit,  which 
works  at  a  frequency  of  1  Me.  In  the 
second  oscillating  circuit  the  fre¬ 
quency  is  varied  according  to  the 
capacitance  of  the  measuring  con¬ 
tainer  plugged  in  at  M,  couplings  and 
inductances  being  of  course  suitably 
chosen.  The  total  capacitance  in  the 
circuit  of  with  the  test  sub¬ 
stance  inserted,  can  be  set  with  ex- 


HUNe  HEATflS 
MADE  FOR  RAPID 
WATER  HEATIRI 


Automatic  Gasoline  Burning 
Models  Designed  for  Mobile 
Service  Units 


CLEVELAND,  OHIO-A  gtioline 
burning  water  heater  that  will  suppi, 
water  at  high  temperature,  and  thatij 
capable  of  automatically  maintaining  | 
continuous  supply,  has  been  perfect 
by  Hunter  and  Company  of  this  city, 
makers  of  Hunter  Unirersal  Gasoline 
space  heaters. 

Two  models  are  at  present  availabU. 
One  is  a  portable  unit  with  a  ten-galloc 
pressure  tank  that  is  suiuble  for  con¬ 
nection  to  any  permanent  or  emerxeno 
water  supply.  It  is  completely  automatic 
The  other  is  a  five-gallon  unit  with  i 
gravity  type  tank,  designed  to  heat  small 
quantities  of  water  in  a  hurry.  Thij 
heater  is  meant  to  be  permanently  in¬ 
stalled  in  any  kind  of  mobile  service 
unit  where  there  is  frequent  need  for 
hot  water.  It  fastens  to  a  wall,  and  mar 
be  filled  through  an  opening  in  the  top, 
or  connected  to  a  hand  pump  or  to  i 
pressure  water  system. 


Hunter  Automatic  Water  Heater 


on  8om< 
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In  both  models,  the  heating  element 
is  a  Hunter  Universal  Gasoline  Burner, 
with  "Sealed  in  Steel"  flame,  adapted 
as  an  immersion  unit.  The  steel  tube 
burner,  with  its  terrific  heating  capac¬ 
ity,  is  immersed  deep  in  the  liquid  to  be 
heated.  Unusual  results  are  olmined  in 
speed  of  heating  and  flexibility  of  auto¬ 
matic  control.  The  same  principle  has 
been  used  by  Hunter  in  special  applica¬ 
tions  in  storage  or  shipping  tanks  to 
protect  oil  or  other  fluids  against  cold. 


These  advantages,  combined  with  the 
fact  that  the  Hunter  burner  operates  on 
any  kind  of  gasoline,  from  truck  fuel  to 
highest  octane,  give  Hunter  Water  Heat¬ 
ers  an  almost  unlimited  range  of  useful¬ 
ness  in  mobile  photographic,  labora¬ 
tory  or  hospital  units,  in  field  service 
units  of  all  kinds  . . .  anywhere  it  is  de 
sirable  to  have  an  extremely  simple  and 
effective  means  to  supply  hot  water. 
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More  complete  details  about  Hunter 
Water  Heaters  and  their  applicatioo 
may  be  obtained  from  Hunter  and  G>ni* 
pany,  1558  E.  17th  St.,  Cleveland,  Ohia 
(Attver$i$ement} 
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to  be  considered,  likewise  the  pliysi. 
cal  state  of  the  substance  under  ex¬ 
amination.  Viscose  substances  or 
those  which  require  heating  up  to 
temperatures  unsuitable  for 
demand  metal  cells.  Under  nc'tnxl 
conditions  liquids  can  be  tested  in 
glass  cells  but  where  dipole  moments 
or  other  precision  measurement-^  are 
being  dealt  with,  the  cells  are  T>iade 
with  thermostatic  jackets.  ‘For  in. 
dustrial  production  purposes  they 
can  be  built  into  the  sides  of  rooms 
or  process  chambers. 


Applications 

From  an  industrial  point  of  view, 
the  successful  applications  of  the  in¬ 
strument  have  been  largely  depend¬ 
ent  on  the  design  of  special  cells,  the 
number  of  types  already  being  quite 
large.  ^  Foils  and  plates  require  one 
type  while  grains,  powders  and 
manufactured  goods  such  as  cigar¬ 
ettes  demand  something  totally  dif- 
ferent.  Each  type  is  made  in  the 
common  ranges  of  the  substances 
concerned.  Liquid  testing  cells,  for 
example,  are  made  for  ranges  of 
dielectric  constants  of  2  to  4,  2  to 
10.8,  8  to  37  and  30  to  120. 

It  is  useful  that  the  dielectric  con¬ 
stant  of  water  is  high  compared  with 
most  other  substances  since  humidity 
tests  are  used  in  many  industries  and 
the  use  of  dielectric  analysis  in 
moisture  determination  has  a  par¬ 
ticularly  interesting  aspect  The 
dielectric  meter  can  determine  even 
minute  traces  of  humidity  and,  in 
the  case  of  water  in  oil  (dielectric 
constant  3  to  4),  an  accuracy  of 
about  0.01  percent  is  quite  usual,  a 
very  important  point  where  switch- 
gear  and  transformer  oils  are  con¬ 
cerned. 

The  chemist  who  understands  the 
difficulties  of  moisture  determination 
under  special  circumstances  will  ap- 


•  THE  ROLE  OF  X-RAYS  IN 
WINNING  THE  WAR  .  .  . 


UMAN  salvage,  too,  has  reached  a 
.  new  high.  Many  clearing  stations 
are  now  equipped  with  mobile  X-ray 
Units.  The  wounded  are  given  X-ray  examination  immediately 
upon  reaching  the  station — extent  of  injury  determined,  for¬ 
eign  bodies  located,  insuring  proper  treatment  with  the 
minimum  of  delay  and  without  guesswork. 

This  speedy  wound  analysis  and  treatment  has  saved  hun¬ 
dreds  of  young  American  lives  and  put  them  on  the  road  to  a 
safe  recovery. 

The  war-time  developments  and  extension  in  the  use  of 
X-rays  will  not  be  forgotten  when  the  war  is  over.  The  im¬ 
provements  in  apparatus  and  techniques,  the  discovery  of 
many  new  uses  for  this  miracle  of  modern  science,  will  result  in 
the  employment  of  its  magic  not  only  in  treatment  and  diagno¬ 
sis  of  the  sick  and  injured,  but  also  for  a  vast  variety  of  industrial 
applications  as  w'ell.  The  further  unlocking  of  Nature’s  secrets 
in  many  fields  awaits  the  application  of  this  scientific  tool. 


THE  X-RAY  TUBE  IS  THE  HEART 
OF  THE  X-RAY  MACHINE... 

The  majority  of  leading  makes  of  X-Ray  ap¬ 
paratus  are  equipped  with  Machiett  Tubes. 


MACHLETT 
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Fig.  2 — Calibration  cnnro  of  moistaro  da- 
torminotion  of  cigarottM  in  drying  OTon 
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1^9  ust  opened  ig  the  new  American  Ra«lio 
Hardware  factory  at  Mt.  Vernon,  New  York. 
Dedicated  to  the  gervice  of  our  country,  thig 
new  plant,  with  itg  gubatantially  increaged 
productive  capacity,' makeg  poggible  a  greater 
output  of  ARHCO  componentg  than  hereto¬ 
fore.  Moreover,  we  are  now  able  to  produce 
at  an  even  fagter  rate  and  to  top  our  already 
good  delivery  record. 

One  more  thing  we  aggure  you.  The  high 
quality  and  performance  of  ARHCO  compo* 
nentg  will  be  maintained.  Ag  alwayg,  you  may 
depend  upon  them  for  congigtent  gervice  .  .  . 
for  vital  war  neceggitieg  ...  for  pogtwar  in- 
dugtrial  and  radionic  applications.  We  invite 
your  inquiries. 


nu’tirrf}*  tf/tra ti> 
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^  Actuating  Elements 

rQH  TEMPERATURE 
I  RESPONSIVE  DEVICES 
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Engineered  from  thermostatic 
7^  bimetals,  in  shapes  and  of  a  type  to  meet  your 
.  specific  needs.  Chace  utilizes  25  different  alloys 


to  produce  35  different  types  of  thermostatic 


^  bimetals. 


Wartime  Products 


Chace  Thermostatic  Bimetals  are  regularly 
'A'  used  in  vital  control  instruments  for  aircraft, 
^  tanks,  trucks,  cars,  jeeps  and  numerous  other 
implements  of  war  requiring  temperature 


responsive  device. 


Civilian  and  Post-War 

To  you  manufacturers  who  will  soon  be  pro* 
ducing  the  essential  civilian  products  that 
require  automatic  temperature  controls,  and 
to  you  who  are  now  planning  post-war  prod¬ 
ucts  that  call  for  thermostatic  actuating  ele¬ 
ments.  .  .  .  Two  new  types  of  thermostatic 
bimetals  and  three  important  manganese  base 
alloys  have  been  developed  by  and  added  to 
the  W.  M.  Chace  Company  line  of  4>roducts. 


Chace  Thermostatic  Bimetals  are  sold  in 
shapes  ready  for  assembly,  also  completed 
assemblies  with  terminals  attached.  Data 
sheets  and  engineering  assistance  cheerfully 


furnished  on  request. 
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it  Thermostatic  Blmctws  and  Special  Alloys 


predate  two  further  examples 
methods  which  have  been  dev  Ic 
The  first  was  introduced  by  Elert 
1934  and  in  it,  the  moisture  is 
tracted  from  the  test  specini'Q 
dioxane  (Exluan)  of  standari'  p^, 
ity.  The  increase  in  dielectric  cob. 
stant  of  this  very  delicate  reagent  i 
a  measure  of  the  amount  of  moistun 
originally  present  in  the  spe«  imei 
This  method  has  many  applicutioi 
and  is  often  the  most  ac\  uah 
method  of  analysis. 

The  second  method  can  be  u; 
with  granular  or  powdered  sij] 
stances  in  which  the  interstices 
be  an  appreciable  part  of  the  toi 
volume  and  are  a  variable  fac 
The  answer  to  the  problem  is  fo 
in  a  variation  of  the  immersi 
method  used  in  certain  other  phy 
cal  measurements.  The  specimen  ii] 
immersed  in  a  liquid,  the  dielectri 
constant  of  which  is  known.  Under] 
such  conditions  the  changes  of  t>i 
combined  system,  powder  plus  liquid,! 
compared  with  the  liquid  alone,  per 
mit  a  quick  and  easy  graphical  de¬ 
termination  of  the  dielectric  coe 
stant,  depending,  as  in  the  case  ofl 
the  first  method,  on  the  amount  of 
moisture  present.  An  example 
moisture  determination  in  cigarettei 
is  shown  in  Fig.  2.  Other  substancei 
whose  moisture  can  be  determined 
the  means  just  described  are  pul| 
for  sugar  manufacture,  rape  seed 
oil  cake,  wood,  coal,  paper,  cocoa,  am 
tannin  powder.  The  last  substance  is 
mentioned  as  the  suggested  method 
takes  only  a  few  minutes  whereas 
the  standard  method,  using  a  vacuum 
drying  oven,  takes  8  to  10  hours. 

Substances  can  also  be  tested  for 
their  capability  of  repelling  or  ab¬ 
sorbing  water,  and  the  diffusicm 
speed  of  water  into  insulating  mate- 
I  rials  can  also  be  determined.  Changes 
I  in  materials  during  manufacture. 

I  such  as  polymerization  or  aging,  can 
!  be  easily  detected  owing  to  the  ex- 
I  treme  sensitivity  of  the  method  to 
I  molecular  change.  This  is  well  illus- 
!  trated  by  Fig.  3,  which  shows  the 
j  change  in  dielectric  constant  of  lin- 
i  seed  oil  during  boiling. 


Goa  Analysis 

A  special  case  where  dielectric 


I  measurements  are  particul^ly  dif 
I  ficult  and  require  high  grade  appar 
I  atus  is  in  gas  analysis,  as  fin  most 
!  cases  the  constant  is  near^^nity  is 
I  value,  the  difference  between  gases 
I  being  pnly  in  the  fourth  or  lower 
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HUE  A  STRONG  HAND 


first  duty  of  government  is  the  protection  of  its  people.  Pro- 


il"ii  from  dangers  at  home,  as  well  as  from  enemies  abroad 


j.  I'  ,  tion  from  fire  and  flood — from  prowling  thieves,  kid- 
piiF)er8.  killers — from  danger  of  injury  by  reckless  motorists. 

In  modern  communities  emergency  communications  sys- 
nii-  developed  by  RCA  play  a  vital  part  in  organizing  the 
t  il ' of  society  to  combat  these  evils.  RCA  Police  Radio  Sys- 
j-iti'  and  RC.\  radio  systems  for  fire  departments,  forest 
^ngers,  highway  patrols,  public  utilities,  and  flood  control 
provide  instant  two-way  communication  between 
p.  'l  or  mobile  poy;its.  for  transmission  of  emergency  infor- 
B.ition  and  instructions  essential  to  maintenance  of  public 
I  and  safety. 

RCA  will  gladly  answer  any  questions  about  any  type  or 
ji  T'lication  of  RCA  Emergency  Communications  Equipment. 
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ICA  Viettr  Dhridn  •  RADIO  CORPORATION  OF  AMERICA  •  Candn,  N.  L 


While  present  availability  of  this  equipment  is  limited  by  war 
priorities,  plans  can  be  based  on  information  you  give  us  now 
that  will  s|)eed  an  effective  installation  to  meet  your  need* 
when  the  war  jH-rmits. 
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The  Impossible 


we  do 


Immediately... 


.  The  miraculous  takes  a  little  longer.  In  the  Air -on  the  Sea— in  the  Field... 

our  Armed  Forces  are  accomplishing  the  impossible  daily— a  routine,  common 
'  occurrence !  With  Henry,  such  feats  are  not  performed  every  Jay,  but  we,  too. 
have  proven  our  ability  to  accomplish  the  impossible. 


A  major  wartime  crystal  problem  arose 
in  the''plastic  holder’’which  contains  the 
oscillating  blank.  Soldered  or  bolted  con¬ 
nections  were  insecure;  solder  flux  melted 
at  high  temperature,  impaired  crystal  op¬ 
eration;  drill  particles  vibrated  loose  into 
the  holder  cavity;  pin  entries  permitted 
leakage. 

Our  engineers  saw'  these  defects,  refused 


to  believe  that  new  plastic  molding  tech¬ 
niques  were  impossible. 

The  result: 

Henry  developed  a  revolutionary'  new- 
type  holder.  Pins,  contact  plates  are  now- 
welded  permanently  together —  molded 
as  an  integral  part  of  the  complete  holder. 
This  new  holder  is  now  available  to  the 
industry  in  a  number  of  different  types. 


Thus,  cleaner,  sturdier,  tighter  crystal  holders  than  any  previously  made  are  now 
being  manufactured  and  satisfactorily  used  by  our  Armed  Forces.  Another  ap¬ 
parently  impossible  task  has  been  accomplished.  Through  war... into  peace... look 
to  Henry  for  the  manufacture  of  Radio  Equipment  which  will  help  you  accomplish 
the  seemingly  impossible. 


HENRY 


2213  WESTWOOD  BOULEVARD  •  LOS  ANGELES  25  •  CALIFORNIA 
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COMMUNICATION  MEASUREMENTS  LABORATORY 

120  GREENWICH  STREET  •  NEW  YORK,  N.X 
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tdenticel  in  performance,  these  units  employ  a  special  series  regulator  cir* 
cuit.  To  insure  low  noise  level  and  better  regulation,  a  high  gain  two  stage 
control  circuit  it  used  instead  of  the  conventional  tingle  stage  circuit. 

Power  Source:  105-1 15-125  volts — 50-60  cycles 
WRITE  FOR  Regulated  DC  Output:  225-300  volts  at  200  milllam pares 

300-325  volts  at  180  milliamperes 
DESCRIPTIVE  Noise  Output:  Less  than  5  millivolts. 

Voltage  Change:  No  load  to  full  load  less  than  I  volt 
BULLETIN  Output  Voltage:  Constant  with  10%  line  voltage  change 
Unregulated  Heater  Supply:  6.32-5  amperes 


Model  1 1 10 
Designed  for 
Rack  Mounting 


2  Important  New 
CHL  Developments 


VOLTAGE  REGULATED 

POWER 

SUPPLY 


UNUSUALLY  LOW  NOISE  LEVEL-BETTER  REGULATION 


Model  1100 
Table  Model  for  Use 
in  the  Laboratory 


Boiling  Time  in  Hours 


ng.  3 — Curre  of  ▼ariation  In  d.  leciri 
constant  due  to  molecular  change  oi 
seed  oil  during  boiling  period  oi 
hours 

decimal  point.  In  this  field  the  die 
trie  meter  excels,  determinati 
within  lO"'’  of  a  dielectric  constan 
unit  being  attainable. 

It  should  be  remembered,  howev 
that  a  single  measurement  will  n 
define  a  multitude  of  unknown  fac 
tors  connected  with  a  substance 
permittivity  methods  are  subject 
the  usual  routines  of  analysis.  S.v 
tematic  examinations  which  in  con 
plicated  cases  have  proved  most  use 
fill  are  combinations  of  one  or  nior 
of  the  qualities  such  as  temperatur 
viscosity,  conductivity,  etc.  In 
similar  way,  Ebert’s  method  of  dipoi 
moment  determination  is  based 
measurements  of  dielectric  constar 
and  refractive  index. 

To  choose  only  one  of  the  pot. 
tially  valuable  industrial  results  o 
these  dielectric  measurements  is  : 
quote  the  possibility  of  predictir 
from  determination  of  dielectric  cor. 
stant,  dipole  moment  and  surfa 
tension  as  to  whether  a  solvent 
dissolve  a  particular  substance  c 
high  molecular  weight  and  even  a 
to  what  degree  of  viscosity  the  r- 
sultant  solution  may  have. 

In  the  case  of  production  tests,  c 
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To  the  Seven  Mm  in  Eight  i 
Need  Anything  but  'Average' 


producers  of  over  a  million  and  a  half  beryl* 
Hum  copper  coil  and  flat  springs  a  week,  we  at  In* 
strument  Specialties  are  in  an  ideal  spot  to  see  how 
many  “average”  spring  orders  are  filled  before  one 
“fancy”  spring  job  comes  througli.  We  are  also  in 
the  ideal  spot  to  see  how  readily  many  springs  which 
function  under  “^ferage”  conditions  may 

■  ^  *  A*'*'*' 

be  improved  in  thev  operating  character¬ 
istics  by  “Micro- Processing”  —  an  exclu- 
process.  ^ 

There  is  no  "mumbo-jumbo”  about 
micro-processing.  We  obtain  closer  toler¬ 
ances,  higher  tensile  strength,  consistent 
uniformity,  higher  electrical  properties, 
and  minimum  drift,  with  step-by-step 
precision  control  which  begins  with  the 
wire  or  strip  itself.  So,  we  produce  aver¬ 
age  springs  by  the  same  method  that  we 
use  for  fancy  springs  —  and  you  benefit 
because  micro-processing  makes  the  most 
of  the  inherent  qualities  of  ber>'llium 
copper,  regardless  of  your  ser\'ice  re¬ 
quirements. 

The  best  way  to  prove  the  value  of  micro-processing 
is  for  us  to  show  you  performance  on  your  own 
springs.  Our  sample  department  is  set  up  for  quick 
action.  Send  us  springs,  drawings  or  working  speci¬ 
fications.  Micro- processing  does  make  a'significant 
difference  —  even  on  average  springs. 


sive 


There  ib  no  premium  on  micro-procebsed  beryllium  copper  brubh 
springe  which  increase  brush  life  25%  or  more,  because  that  is  the 
only  way  we  know  how  to  make  them.  And,  in  the  bargain,  our 
production  methods  and  material  in  stock  assure  quick  delivery. 


INSTRUMENT  SPECIALTIES  CO.,  INC 


A  limited  quantity  of  the  **Bibli- 
ography  of  Beryllium  Copper**  is 
available.  A  note  on  your  com¬ 
pany  letterhead  will  bring  your 
copy  by  return  mail. 


KLECTRONICS  —  December  1943 


where  mixtures  are  conceriu.i  rhJ 
calibration  of  the  instrument  anJ 
its  associated  measuring  cells  3  t/^n. 
erally  carried  out  with  chemu-^lg 
standard  purity  or  against  SiA'iafgc. 
tory  samples,  the  results  be^ng 
shown  in  Fig.  4. 

The  trouble  of  carrying  )ut  , 
series  of  tests  with  a  view  to  obtain 
ing  well  defined  standards  is  asiu 
compensated  by  the  great  gain  in 
working  speed,  accuracy,  sensitivih 
and  quickness  of  repetition. 
skilled  labor  can  be  used  in  caj TyiQ^ 
out  the  tests,  leaving  engineer  ~ 
for  more  important  work. 


Electronics— Present  and 
Future 

The  applications  of  electronic  equip^ 
ment  to  industrial,  communication 
and  television  uses,  and  the  market 
ing  problems  they  will  create  in  the 
future,  are  reviewed  by  J.  S.  Smith, 
in  charge  of  industrial  advertising 
and  sales  promotion  for  the  Ap^ 
paratus  Department  of  General  Elec 
trie  Co.,  in  Industrial  Marketing  for 


CHERRY  BLIND  RIVETS  of  the  hollow  type  are  shown 
above  holding  a  rubber  cleat  to  a  rubber  conveyor  belt.  Both 
hollow  and  self-plugging  types  of  Cherry  Rivets  make  ideal 
fasteners  for  pliable  material  because  they  are  headed  by 
means  of  a  pulling  force.  There  is  no  hammering  on  rivet 
heads — no  bucking  bar  needed. 

Application  is  faster  than  with  conventional  rivets  and  may 
be  done  with  inexperienced  labor. 

There  are  undoubtedly  many  places  where  you  too  can 
use  Cherry  Rivets  to  save  time,  reduce  costs  and  get  a  better 
job.  Ideal  for  speeding  up  work  on  war  jobs.  Get  the  com¬ 
plete  story  on  Cherry  Rivets  now. 


WRITE  FOR  HANDBOOK 

lAlling  how  to  use  Cherry 
Rivets.  Address  Deportment 
A-1 20,  Cherry  Rivet  Company, 
231  Winston  St.,  Los  Angeles 
13,  Californio. 


Self  -  plugging  type  with  brazier 
and  countersunk  heads.  Mandrel 
is  pulled  through  rivet  and  perma¬ 
nently  plugs  it. 


CHfRRY  RIVETS,  THEIR  lAANUFACTURE  AND  APRUCATION 
ARE  COVERED  RY  U.  5.  RATENTS  ISSUED  AND  RENDING. 


REFUSING  to  believe  that  metol 
poles  were  essential  for  telephoru 
lines  in  Anstralia,  American  Sigtid 
Corps  engineers  put  in  one  wood  spat 
near  a 


regular  line  of  metal  poUi 
In  about  four  months,  according  *■ 
Major  Jack  Lea,  only  the  glass  in.^> 
lators,  wire,  bolts  and  braces 
left;  white  ants  got  the  rest. 
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entitled  “Characteristics  of  Reson¬ 
ant  Transmission  Lines”,  by  J,  g 
Epperson  on  page  139  of  the  Oct 
1943  issue  of  Electronics,  the  au- 
thor  points  out  that  the  quarter  ;ave 
section  (second  from  bottom  on  page 
140)  should  be  identical  to  the  :irst 
quarter-wave  section  of  the  cunes 
for  the  450-deg.  shorted  line  abo\  e  it 
Likewise,  the  half-wave  section  at 
the  bottom  of  the  page  should  be 
dentical  to  the  first  half-wave  section 
of  the  curves  for  the  360-deg.  open 
line  above.  Vertical  dimensional  lines 
transmission  lines 


crossing 

drawn  under  the  curves  represent 
shorting  bars  only  in  the  two  cases 
where  notes  definitely  indicate  *hat 
the  lines  are  shorted. 


Temperature  Compensator 
30  Alloy 

An  iron-nickel  alloy  having  a 
Curie  point  that  is  close  to  room  tern- 
perature  has  been  developed'  by  the 
Carpenter  Steel  Co.,  Reading,  Pa.  It 
contains  about  30  percent  nickel,  and 
is  known  as  Temperature  Compen¬ 
sator  30.  When  heated,  this  alloy 
will  lose  magnetic  permeability  at  a 
rate  approximately  proportional  to 
increase  in  temperature,  until  at  a 
temperature  of  about  130®  F  it  be¬ 
comes  virtually  nonmagnetic.  When 
cooled  to  the  original  temperature 
the  alloy  regains  magnetic  perme¬ 
ability  at  the  same  rate.  This  prop-  j 
erty  suggests  applications  of  the  al¬ 
loy  to- compensate  for  the  effect  of 
temperature  change  on  electrical 
apparatus. 

The  alloy  is  formed  into  several 
types  by  changing  the  composition 
and  heat  treatment.  A  temperature- 
permeability  curve  is  shown  for  one 
typical  type.  Permeability  values 
were  determined  at  a  magnetizing 
force  of  46  oersteds,  a  value  generally 
used  in  testing  and  over  saturation. 

One  application  of  the  alloy  for 
temperature  compensation  is  in  pro¬ 
viding  a  magnetic  shunt  across  the 
poles  of  a  permanent  magnet,  or  be¬ 
tween  like  poles  of  permanent  mag¬ 
nets,  as  in  a  watthour  meter.  In  an 
uncorrected  meter  the  strength  of 
the  magnetic  field  varies  with  tem¬ 
perature,  decreasing  as  temperature 
rises  and  increasing  when  tempera¬ 
ture  drops.  A  shunt  made  of  compen- 


NEEDED  TODAY 


WWITH  Allied  armies  on  the  march  and  the  retreating 
Axis  forces  destroying  all  existing  facilities,  the  need  for 
telephone  communications  systems  is  soaring. 

The  record  of  the  telephone  equipment  manufacturing 
industry  in  this  war  should  be  a  sufficient  guarantee  that 
our  fighting  men  will  continue  to  get  what  they  need, 
regardless  of  the  enormity  of  the  job. 

The  men  and  women  at  “Connecticut”  have  made  a  rec¬ 
ord  that  stands  out  even  in  an  industry  famous  for  its 
wartime  accomplishments. 

We  submit  the  record  we  are  compiling  now,  as  evidence 
of  ability  to  serve  postwar  America.  We  are  glad  to  consult 
with  manufacturers  seeking  help  on  electronic  or  electrical 
product  developments  —  also  with  engineers  who  have 
developed  ideas  that  might  round  out  our  postwar  plans. 


trning  a 
|.f.irlleal 
farlory  brr 


CONNECTICUT  TELEPHONE  &  ELECTRIC  DIVISION 


miiitA" 


MERIDEN 


CONNECTICUT 


Engineering,  Development,  Precision  Electrical  Manujacturing 


C)  Cttmt  American  InAustries,  Ine.,  Meriden,  Conn, 
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SElF-TAPPlNG  SCREWS 


Changm  over  to  the  simpler  P-K  Self^tapping 
Strew  method,  and  you  will  set  new 
records  for  Speedl 

Your  efTortg  to  step  up  production  are  sure  to  show 
quicker  and  better  results  if  you  will  first  clear  the  way 
by  simplifying  your  assemblies  with  Parker*Kalon  Self¬ 
tapping  Screws  . . .  the  quickest  means  of  making  many 
fastenings. 

Question  every  fastening  job  on  your  drafting  boards, 
and  on  your  prc^uction  lines,  now.  Like  the  makers  of 
the  three  products  illustrated,  youUl  probably  find  num¬ 
erous  places  to  save  work-hours  and  get  better  assemblies 
with  r-K  Self-tapping  Screws. 

Ask  for  a  P-K  Assembly  Engineer  to  help  you  checi||^ 
your  fastening  jobs.  Or,  mail  assembly  details  fotyeQ^- 
mendations.  Parker-Kalon  G>rp.,  190-200  D, 

New  York  14,  N.  Y.  as^ 
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ONSOLIDATEb  RADIO 


3  50  W.  ERIE  ST.,  CHICAGO  10,  ILL 


dated  Radio  transformers, 


Metal  Locators 

(Continued  from  page  116) 


SeH-LockinS 


In  the  case  of  short-circuiti-  the 
signal  should  normally  be  fed  into 
the  short-circuited  conductors.  To 
locate  a  ground,  apply  a  signal  be- 
tween  the  earth  and  the  grounded 
conductor.  When  the  grounded  spot 
is  passed  over  by  the  pickup  coil  the 
signal  will  decrease  in  amplitude. 

Very  frequently  a  power  cable 
fault  offers  a  high  resistance  to  a 
low-voltage  signal.  In  such  cases  the 
fault  must  be  burned  until  the  in¬ 
sulation  carbonizes  to  a  lower  resis¬ 
tance.  Another  system  is  to  apply  a 
sufficiently  high  voltage  to  arc 
through  the  fault,  but  limit  the  cur¬ 
rent  by  means  of  a  suitable  reactor. 
The  current  flowing  under  this  con¬ 
dition  can  be  used  as  the  tone  signal 
for  locating  by  means  of  the  pickup 
coil. 


h« 

fedtvres 


■•at-Fr*qu*ney  Locator 

In  the  public  utility  field  the  beat- 
frequency  locator  is  very  useful  for 
finding  buried  manholes  and  other 
types  of  metal  boxes  used  to  protect 
gas  and  water  valves  and  cable  junc¬ 
tion  boxes.  It  is  most  effective  in 
locating  buried  metal  having  a  large 
surface  facing  toward  the  exploring 
coil,  and  hence  is  not  ordinarily  used 
for  tracing  small  pipes.  Large  pipe 
lines  can  be  traced  as  long  as  the 
depth  does  not  exceed  the  penetra¬ 
tion  of  the  locator,  determined  by 
the  frequency,  the  power  fed  into  the 
pickup  coil,  and  the  diameter  of  the 
pickup  coil. 

Many  different  frequencies  have 
been  tried  with  this  type  of  locator, 
and  there  seems  to  be  no  critical 
value.  Frequencies  as  high  as  sev¬ 
eral  megacycles  have  been  used,  but 
frequencies  between  150  and  400  kc 
appear  to  be  completely  satisfactory. 
At  low  frequencies,  more  power 
can  be  used  without  exceeding  the 
signal  strength  of  15  microvolts  per 
meter  at  a  distance  of  X/2ii  (or 
157,000//  »,  ft.)  as  set  by  the  Federal 
Communications  Commission  in  sec¬ 
tions  from  2.101  through  2.104  of  the 
FCC  ruling  applying  to  low-powered 
radio  devices  operating  without  li¬ 
censes. 

The  circuit  of  an  experimental 
beat-frequency  locator  designed  by 
the  author  is  given  in  Fig.  5.  This 
circuit  uses  no  detector  or  mixer,  as 


Illustration  shows  the  pleasing 
effect  obtained  by  Meissner 
Manufacturing  Co.,  by  using 
Self-Locking  Acorn  Palnuts  to 
securely  mount  the  I.  F.  Coil 
assembly  to  the  Shield  can. 


•  Combining  unfailing  security  and 
pleasing  appearance,  Self-Locking 
Acorn  Palnuts  are  the  ideal  fastenings 
for  modem,  streamlined  electronics 
and  radio  equipment.  Because  of  its 
powerful  double  locking  action,  one 
Acorn  Palnnt  replaces  an  ordinary-  nut 
and  lockwasher,  saving  one  part  and 
one  operation.  Rough,  unsightly  bolt 
ends  are  encased  in  a  smooth  round 
dome. 

Made  of  tempered  spring  steel. 
Acorn  Palnuts  are  light  in  weight — 
low  in  cost — easily,  speedily  applied 
— can  not  loosen  under  vibration.  In¬ 
vestigate  Acorn  Palnuts  for  present  or 
postwar  products.  Send  details  of  your 
assembly  for  samples  and  suggestions. 
Write  for  Palnut  Manual  No.  2,  giving 
data  on  all  types  of  Self-Locking 
Palnuts. 


Double  Locking 
Action 

Wh«n  the  Palant  ii 
tichlraed,  ilt  arched, 
•letted  jaws  grip  the 
bolt  threads  like  a 
churk  (B  -  B).  while 
spring  tension  is  exerted 
upward  on  the  boll 
threads  and  downward 
on  the  part  (A-A),  se¬ 
curely  lacking  both. 


77  Cordiar  St.,  Irviagton,  N.  J. 
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BZZZ  .  .  .  BZZZ  .  .  .  ugly  rumors  work  their  way  from  mouth>to- 
mouth.  YOU  HEAR  that  our  best  grades  of  food  are  sent  over¬ 
seas  and  we  are  given  the  leavings.  YOU  HEAR  that  the  need 
for  purchasing  war  bonds  is  just  so  much  talk.  YOU  HEAR  that 
Inferior  implements  are  given  our  soldiers. 


The  truth  of  the  matter  is  that  these  rumors  are 
bare-faced  lies  .  .  .  spread  around  to  cause  fear 
and  confusion.  America  is  still  the  best-fed 
nation  in  the  world  .  .  .  it’s  more  important  than  ever 
that  you  keep  buying  war  bonds  .  .  .  and,  as  for 
inferior  war  materials,  you  know,  and  we  know,  that 
American  equipment  is  the  best.  Speaking  solely  for 
ourselves,  Kenyon  Transformers  have  been  put  to 


any  number  of  gruelling  tests  .  .  .  and  they’ve 

emerged  with  flying  colors. 

Yes,  you  hear  all  sorts  of  rumors  these  days.  They’re 
inspired  to  set  Americans  against  each  other  .  .  . 
management  against  labor,  color  against  color,  race 
against  race.  Do  your  part  to  stamp  out  this  evil 
practice.  Investigate  before  you  believe!  Remem¬ 
ber,  united  we  stand,  divided  we  fall. 


BUY  WAR  BONDS— 10%  is  only  a  start.  Every  dollar  invested  in 
war  bonds  is  a  vote  for  victory.  KEEP  ON  BACKING  THE 
ATTACK. 


rut  UAUK  or 


EXCtLLENCt 


KENYON  TRANSFORMER  CO.,  Inc. 
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840  BARRY  STREET 
NEW  YORK,  U.  S.  A. 


both  of  the  triode  Hartley  os<  Ulaior 
tube  plates  are  fed  through  tht  head¬ 
phones.  When  the  beat  note  rmche? 
the  audible  range  the  plate  c'  -rent 
impulses  are  heard  in  the  nead- 
phones.'  The  frequency  of  the  pickup 
oscillator  is  kept  slightly  higher  than 
the  fixed  oscillator  frequency,  t"  pre- 
vent  the  oscillators  from  lockinp-  into 
step. 

When  a  conductor  comes  into  th* 
field  of  the  pickup  coil  the  eddy  cur¬ 
rent  set  up  in  the  conductor  opposes 
the  field  in  the  coil,  and  the  effective 
inductance  of  the  coil  is  reduced  as  a 
result  of  the  “shorted-tum  effect”. 
The  reduced  effective  inductance  in¬ 
creases  the  frequency  of  the  associ- 
ated  oscillator,  and  the  audible  beat 
note  rises  in  pitch  proportionally. 

In  actual  operation  the  pickup  og. 
cillator  frequency  is  set  slightly  high 
so  that  a  low-pitched  beat  note  is  pro¬ 
duced  when  the  coil  is  about  the  cor¬ 
rect  distance  above  the  street  or  bar¬ 
ren  soil  level.  Then,  when  a  con¬ 
ducting  body  is  approached,  the  beat 
note  increases  sharply  in  pitch,  to  a 
maximum  directly  over  the  con¬ 
ductor. 

In  the  construction  of  such  a  lo¬ 
cator  it  is  important  to  shield  the  coil 
with  metal  foil  or  sheet  metal,  being 
careful  not  to  form  a  short-circuited 
loop  with  the  shield.  Without  a  shield 
the  capacitance  of  the  pickup  coil  to 


H«r«  or«  o  f«w  of  tho  many  modols  in  tho 
J-i-T  lino  of  Vibroting  Rood  Froquoocy 
Motors  for  mooturing  froquoocy  of  AC  or 
iotorruptod  DC.  Vibrating  rood  indicatos 
actual  froquoocy  or  r.pjn. 


•  versatile  because  they  are  being 
used  on  portable  engine-generator 
sets  in  the  field,  where  mud  and 
grit  and  vibration  are  the  rule,  not 
the  exception  —  in  laboratories, 
where  accuracy  is  the  prime  con¬ 
sideration — in  telephone,  television 
and  radio  service,  amd  in  the  many 
types  of  electronic  equipment 
where  power  consumption  must 
be  low — and  in  stationary  applica¬ 
tions  where  continuous  operation 
demands  durability. 

•  the  list  of  uses  grows  daily. 
Many  are  wartime  uses  which  can¬ 
not  be  specifically  mentioned.  It 
can  be  said,  however,  that  thou¬ 
sands  of  I-B-T  Vibrating  Reed  Fre¬ 
quency  Meters  are  protecting  vital 
equipment  where  successful  oper¬ 
ation  depends  on  constant  or 
known  frequency. 


Model  31-F.  5 
reed,  half  q^e 
increment 


Model  30-F, 
double  win* 
dow,  for  ease 
in  reading  fre¬ 
quency  in  ei¬ 
ther  range. 


•  these  instruments  are  not  af¬ 
fected  by  wave  form,  normal  tem¬ 
perature  change  or  external  mag¬ 
netic  fields.  Accurate  to  ±  0.3% 
or  :±  0.2%  depending  on  the 
model,  and  available  for  fre¬ 
quencies  from  15  cycles  to  420 
cycles,  for  various  voltages,  and 
with  several  reed  groupings  and 
case  sizes,  full  or  hadf-cycle  incre¬ 
ment.  sharp  or  broad  response. 

Better  requisition  several  ranges 
for  your  own  use — they're  so  ver¬ 
satile.  you'll  wonder  how  you  ever 
got  along  without  them. 


WELDING  FOR  WAR 


Model  53-F.  5 
inch.  9  reed,  for 
front  *  of  -  panel 
mounting. 


For  details 
on  the  com¬ 
plete  line  of 
J-B-T  Fre 
quency  Me¬ 
ters,  send  for 
Bulletin 
VF-43-and  if 
interested  in 
400  cycle 
meters,  also 
for  VF-43-1A. 


Model  60-FP. 
portable,  cover¬ 
ing  four  ranges. 


(Manufactured  under  Triplett  Patents  and/or  Patents  Pending) 


Welding  together  the  two  halves  of  a  drop¬ 
pable  gas  tank  for  military  planes,  using 
G-E  resistance  welding  equipment.  These 
tanks  are  used  on  flights  beyond  the  normal 
cruising  range,  and  are  dropped  when 
empty 
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HE  PART  YOU  CAN'T  SEE 


possible  ...  all  Johnson  Rubber  production  today 
is  for  Uncle  Sam. 

There  will  come  a  day,  though,  when  we  all  hove 
to  think  about  transferring  the  boys'  names  from 
the  honor  roll  to  the  pay  roll,  and  getting  back  to 
our  regular  job  of  supplying  a  peacetime  market. 
To  meet  that  great  day  with  a  minimum  of  time 
waste  is  important  to  the  boys  coming  back  .  .  . 
and  important  to  you. 

Lay  your  plans  now.  Let  us  help  you.  Johnson  engi¬ 
neers  and  designers  can  help  you  solve  problems 
in  your  post  war  products  . . .  and  come  up  with  the 
right  answers  in  the  right  kind  of  rubber  in  the* 
specific  part  you  need  .  .  .  and  this  precision  in 
rubber  perfected  in  wartime  will  serve  you  well 
in  peacetime. 

We  will  be  ready  to  supply  you  when  the  time  comes  .  .  .  but 
the  time  to  think  about  it  and  plan  ahead  is  now  .  .  .  not  then. 


Nine -tenths  of  that  iceberg  is  under 
^--7^  1 1  water  .  .  .  the  most  important  part  is 
the  part  you  can't  see. 

A  lot  of  important  parts  are  those  you 
can't  see.  Thousands  of  them  are 
making  America's  war  machinery  invincible  .  .  . 
thousands  more  will  make  peacetime  machines 
and  appliances  efficient,  easy  to  use,  and  long 
lasting.  They  are  parts  of  rubber,  synthetic  and 
natural,  and  they  are  essential  in  war  and  peace. 

War  demands  have  taught  engineers  and  designers 
at  Johnson  Rubber  a  lot  about  precision  .  .  .  many 
of  our  parts  today  must  be  accurate  in  a  way  never 
known  to  the  rubber  industry  before  .  .  .  and 
exacting  needs  make  specifications  rubber  an 
accomplished  fact. 

Thousands  of  such  small  parts  make  the  efficient, 
unbeatable  operation  of  America's  war  machines 


The  /OH N SON  Rubber  Co.  .  Middlefield,  Ohio 

^  MOLDED  &  EXTRUDED  RUBBER  PARTS  FOR  INDUSTRY'S  VITAL  ASSEMBLIES 

Indispensable  in  War  —  Essential  in  Peace 
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SANBORN  COMPANY 


MAKERS  OF  ELECTRONIC  INSTRUMENTS 

CAMBRIDGE  39.  MASS. 


STILL 

MAKING 

GOOD 


SANBORN 

!i'' 

COMPANY 


Research,  devetppme'nf,  and  production 
of  electronic-mechanical  instruments  of 
precision  which  include  communications 
war  devices  and  medical  diagnostic 
equipment.  Openings  in  production 
schedules  are  occasionally  available  for 
new  electronic  problems. 
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the  earth  or  vegetation  crear^s  a  i 
crease  in  frequency  so  the  rt >ult  j, 
tendency  to  cancel  the  frequency 
crease  caused  by  proximity  to  a 
ducting  mass.  The  fixed  o:^  Ilia., 
should  be  shielded,  so  the  two  .;s,j 
lators  will  not  be  magietica; 
coupled. 

The  circuit  shown  in  Fig.  G  - 
inates  the  interlocking  difficulty 
the  use  of  a  form  of  buffer  stage, 
meter  can  be  added  to  give  visual  i 
dication  of  buried  metal,  but 
phones  allow  the  operator  to  use  b 
eyes  in  searching  for  traces  of  i 
lost  object  and  to  watch  for 
and  obstacles.  A  meter  would  i 
quire  at  least  one  additional  tu 
with  increased  battery  drain. 

Two-Unit  Radio  Bolonco  Locator 

A  radio  balance  uses  a  modulat 
r-f  transmitter  and  a  separate  i 
ceiver,  each  section  having  its  cv 
loop  antenna.  The  antenna  is  woi; 
in  the  edge  of  each  unit,  and  c  - 
ponent  parts  and  batteries  are  cc: 
tained  within  the  loop. 

The  receiver  and  transmitter  lo;: 
are  supported  at  approximately  rie; 
angles  to  each  other  by  a  frame. 
adjustment  is  made  by  setting  then 
ceiver  loop  to  the  null  point  while  t: 
locator  is  held  over  barren  giuuri 
When  a  metallic  object  comes  with 
the  field  of  the  transmitter,  the  fi? 
is  distorted  so  that  the  receiving  1 
is  no  longer  in  exactly  the  null  ih' 
tion. 

For  pipe  locating,  such  an  instr. 
ment  works  where  it  is  impossible  I 
make  a  physical  connection  to  : 
pipe.  For  this  use  the  transmir' 
and  receiver  are  sometimes  srr. 
rated  and  operated  as  two  units,  t: 
transmitter  being  used  to  induce 
signal  in  the  pipe.  The  receiver  pici 
up  the  secondary  radiated 
as  the  receiver  is  carried  along  ! 
pipe. 


Checking  ovcr-all  per¬ 
formance  of  Command 
Set  Transmitter 


Know  instantly  whether  you  ore  \  r  j 
getting  maximum  efficiency  from  \  i  J 
your  UHF  equipment  with  ^^■2 - ^ 

the  ERCO  MW-60  RESONANCE  METER 


This  dependable,  sensitive,  rectifier  type  vacuum  tube  volt¬ 
meter  indicator  provides  a  convenient  and  accurate  means 
of  checking  transmitter  performance  in  the  120  to  600  MC 
range. 

Ideal  for  maintaining  peak  efficiency  of : 

Absolute  Altimeters  Airport  Traffic  Control 

Blind  Landing  Markers  Weather  Teletype 

Glide  Path  Markers  Broadcast  Relay  Circuits 

The  broad  demand  for  the  MW-60  is  typical  of  the  recognition 
of  ERCO  radio  communications  equipment  by  Government 
Departments;  radio,  aviation,  and  other  industries.  Inquiries 
invited  from  organizations  planning  post-war  developments. 
Literature  upon  request. 
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PHOTOTUBES,  goniometers  'i 
special  integrating  chambers  ^ 
used  by  Dr.  F.  H.  Pough  of  t 
American  Museum  of  Natural  Hu 
tory  to  substantiate  adverli&: 
claims  of  a  New  York  City  depar 
ment  store  that  facets  cut  around  i' 
girdle  of  a  diamond  give  extra  or. 
liance.  (Most  diamonds  have  ro‘  .: 
girdles).  He  reported  a  “rneatr 
able"  increase  in  brilliance. 


ERCO  RADIO  LABORATORIES 


HEMPSTEAD,  NEW  YORK 

MauufaeHirers  of  CUSTOM  BUILT  RADIO  APPARATUS 
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ACTUAL  SIZE 


XHIS  PRECISION  DEVICE 

n 

IS^^MASS  PRODUCED” 


BY  Ua  GNA  VOX 


lOUD  SPEAKERS  •  CAPACITORS  •  SOLENOIDS 
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fHHRE’s  QUITE  a  contrast  in  size  between  this  tiny 
peaker  and  a  conventional  15 -inch  radio  speaker.  Yet 
vlagnavox  makes  both— along  with  numerous  other 
ferns  of  military  ecjuipment,  ranging  from  solenoids 
0  the  most  intricate  types  of  complete  radio  com¬ 
munication  systems. 

A  very  high  degree  of  precision  is  required  to  get 
laximum  efficiency  in  so  small  a  space.  Though  this 
cvice  is  made  with  almost  "jeweler’s”  precision . . . 
•  •ntaining  windings  finer  than  a  human  hair ...  it  is 
iufiied  out  by  mass  produaion  methods  through  the 
'till  of  Magnavox  engineers. 

Magnavox  brings  to  the  war  effort  the  skill  and 
know  how”  developed  by  32  years  of  designing, 
mpineering  and  manufacturing  for  the  radio  indus- 
ir\,  plus  the  splendid  facilities  of  the  completely 


FOR  32  YEARS 


Magneto-Dynamic  Speaker 
for  military  headphones - 
a  "miniature  loud  speaker^ 


HAS  SERVED  THE  RADIO  INDUSTRY 


COMMUNICATION  &  ELECTRONIC  EQUIPMENT 


modern  new  six-acre  plant,  finest  machine  tool  equip¬ 
ment  and  the  produaion  economies  of  efficient  man¬ 
agement.  The  Magnavox  Company,  Fort  Wayne  4,  Ind. 


Magnavox  skill  and  craftsmanship  won 
Vr  ^  the  Navy  "E”  in  1941,  among  the  first 
awarded . . .  now  with  3  White  Star  Renewal  Citations. 


Cwmau  100-watt  O-tnb*  trcmsmltlM  ior  um  in  yehicl*  or  as  fixsd  station  in 
dMsIon  command  not  on  froquondos  Irom  200  to  1200  kc.  No  crystal  control. 
May  bo  nsod  for  CW  or  phono,  local  or  romoto  keying,  or  for  picturo  trans- 
miosion.  Mannfoctnrod  by  Lorons  os  military  Torsion  of  o  commordal  design 


Gorman  tronscoiTor  sorring  as  infantry  pock  sol  ior 
rogimont-to-botallion-to-company  communieotlea.  An 
tonna  is  12-ft.  Tortical  aluminum  rod,  with  countor- 
poiso  sproodors  to  increase  radiation  to  oirerait 


December  1943  —  ELECTRONIC'S 


NEWS  OF  THE  INDUSTRY 

German  communications  equipment;  new 
officers  for  IRE;  post-war  transmitter 
reservations;  condition  of  mica  stocks; 
television  broadcasting  association  pro¬ 
posed;  WPB  plans  for  increased  production 

New  Data  on  Captured  German  Radio  Sets 


Officers  of  the  Signal  Corps  re¬ 
turning  from  the  fighting  fronts  in 
North  Africa,  Sicily  and  Italy  are 
piecing  together  a  picture  of  the 
present  German  radio  communica¬ 
tions  on  the  basis  of  captured  equip¬ 
ment.  The  over-all  picture,  accord¬ 
ing  to  those  officers,  appears  to 
indicate  that,  generally  speaking, 
Germany  has  standardized  her  equip¬ 
ment  on  the  basis  of  developments  in 
the  period  1934-38,  and  the  sets  in 
use  today  are  five  years  behind  our 
own. 

German  apparatus  is  well-built 


and  strong,  but  inferior  to  ours  in 
design,  components  and  construction. 
There  has  been  no  attempt  to  adapt 
German  sets  to  the  different  condi¬ 
tions  that  exist  in  the  countries  in 
which  they  are  to  be  used.  For  ex¬ 
ample,  Captain  James  F.  Lipp,  Signal 
Corps  officer  recently  returned  from 
Africa,  reports  that  the  German  sets 
tested  lacked  waterproofing  and  were 
not  dust-proofed.  Tape  and  crude 
sealing  compounds  were  used  in  an 
attempt  to  make  them  resistant  to 
corrosion  and  to  exclude  dust. 

Standardization  and  simplification 


of  German  electronic  equipment  has 
been  accomplished  at  the  expense  of 
both  efficiency  and  amplific  tion. 
The  Germans  use  only  21  military 
types  of  tubes  for  a  whole  inf.  ntry 
division  and  a  squadron  of  air;  -aft, 
whereas  we  have  found  that  four 
times  that  number  of  tubes  are  ueed- 
ed  to  establish  efficient  communica¬ 
tions  and  to  obtain  proper  amphfica- 
tion.  The  Germans  use  operators 
with  far  less  skill  than  ours.  They 
are  able  to  do  so,  with  their  sinipler 
set-up.  They  have  color  coding  on 
each  tube  and  also  letter  coding,  $o 
that  inexperienced  communications 
personnel  can  be  employed.  A  dot  on 
a  socket  is  matched  by  the  same  on  a 
certain  tube. 

Sea  Rescue  TransmiUers 

In  addition  to  the  generally  obsc 
lete  nature  of  the  captured  German 
equipment  as  compared  with  ours, 
the  sea  rescue  transmitters  taken 
from  German  planes  recently  have 
been  inferior  in  design  and  quality 
to  the  type  previously  used,  according 
to  Captain  E.  A.  Whitehead,  Officer 
in  Charge  of  Enemy  Equipment, 
War  Dept.  This  may  well  indicate 


fyi 


/■'  ■  / 


1 


J 


Th*  original  radio  instollatlmi  for  Bghitr 
pianos,  used  in  ME109F  and  In87  fighten 
for  plone-to-plone  and  plono-to^ound  com¬ 
munication.  It  is  sot  to  ono  frogusncy 
(around  3  Me)  on  tho  ground.  For  Toic< 
only.  Somotimos  corriod  looso  in  planst 
on  spocial  missions.  Capturod  unit  shown 
is  damaged 

calibration  is  incorporated  in  one 
German  pack  transmitter. 

In  American  radio  equipment,  cali¬ 
bration  is  usually  accomplished  by 
means  of  a  crystal-controlled  vacuum- 
tube  oscillator  which  can  be  set  to 
zero-beat  with  the  transmitter  car¬ 
rier  wave  at  the  crystal  frequency 


One  of  tho  most  widely  used  portable  recoiTors  in  tho  Gorman  army,  tunable 
OTor  8  bonds  coToring  all  froguoncies  from  about  100  kc  to  7  Me.  Contains 
four  RV2P800  knob-type  pentodes  in  trf  circuit.  Operates  from  Tibrotor  unit 
ond  12-Tolt  bottory  or  from  dry  bortteries.  Easily  operated  by  our  troops  imme¬ 
diately  after  capture.  Die-cast  alloy  metal  extensiTely  used,  with  silTored  mica 
trimmers,  iron-core  inductances,  easily -serriced  mechanical  band  .switch  and 
other  adranced  engineering  features 
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a  tightening  raw  material  situation. 
The  “notsender,”  which  is  the  Ger¬ 
man  version  of  our  "Gibson  Girl" 
automatic  radio  transmitter,  is  ap¬ 
pearing  in  a  small  throw-away  type, 
good,  at  most,  for  two  days.  Instead 
of  the  electron-alloy  case,  it  is  in  a 
plastic  case  about  the  size  of  our 
handie-talkie.  The  new  transmitter 
measures  6ix6ix3  inches  instead  of 
10Jx9ix9  inches,  the  size  of  the  older 
German  model. 

The  range  of  the  new  set  is  half 
that  of  the  older  set;  it  only  has  a 
5-foot  antenna.  The  batteries  have 
only  about  4  hours  life.  The  power 
output  is  a  fraction  (ji  a  watt  as  com¬ 
pared  with  6  watv.  This  cheap 
model  has  one  tube  instead  of  two. 
The  wire  used  is  corrosion-resisting 
steel  whereas  the  other  transnSitter* 
used  pure  aluminum  "litz”  wire. 

The  new  transmitter  is  known  to 
be  in  mass  produ^ion  and  since 
none  of  the  older  models  have  l^en 
captured  recently,^ it  seems  flkely 
that  this  transmitt<^  has  replaced  it. 
The  sea  rescue  device  is  pre-tuned  to 
the  international  distress  signal 
channel.  When  an  aviator  is  forced 
down,  the  Geriwn  model  is  para¬ 
chuted  to  the  oefen,  where  it  floats. 
A  transmitter  with  such  a  short  life 
as  the  new  “notsender”  deflnitely 
limits  the  time  in  which  rescue  is 
possible.  It  hardly  seems  likely,  au¬ 
thorities  surmiae,  that  such  an  im- 


>4  ®  li 


in  27187 


German  oirbome  tronsceiTer  used  by  single-seat  fighters  for  communication. 
Both  transmitter  and  receiTer  bore  four  preset  frequencies  in  range  from 
38.6  to  42.2  MHs  (Me),  without  crystals,  with  proTisions  for  remote  fine  tuning 
'in  the  ertr.  Transmitter  lues  two  RL12P35  pentodes,  and  superheterodyne 
receWer  uses  nine  RV12P2000A  high-frequency  pentodes  Toriously  connected 
as  diodes,  triodes  and  pentodes.  Note  manner  of  designating  the  four 
frequency  settings  by  I.  II.  a  triomgle  and  a  square 


portant  safety  device  would  be  cheap¬ 
ened  unless  materials  were  on  the 
short  side. 

Another  possible  indication  of 
shortages  is  found  in  the  standard 
tubes  used  in  equipment  for  ar¬ 
mored  cars  and  for  airborne  equip¬ 
ment.  These  were  mounted  in  rub¬ 
ber  in  the  old  sets,  but  now  they  do 
not  have  the  rubber  mountings. 


Calibration  With  Crystal  Resonator 
A  rather  unique  type  of  frequency 


TT 


i 
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Premier  for  15  years  has  made  it  a 
practice  to  pioneer  and  create  pre¬ 
cision  Crystals  and  Holders  to  meet 
the  most  exacting  requirements. 


It  has  been  the  Premier  policy  not  to 
®  compromise  quality,  precision  or  work¬ 
manship. This  policy  Premier  will  main¬ 
tain  today  and  tomorrow  as  yesterday. 
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CRYSTAL  LABORATORIES,  Inc. 

59  PARK  ROW  NEW  YORK  7,  N.  Y. 


PLASTIC  ta 


SAVE  METAL  AMD  WqOD^ 
INCBEASE  PBODUCTiON 


Plastic  is  adaptable  for  monuiacturing  myriads  of  ports  ioimerly 
made  out  of  metal  and  wood.  Usually  plastic  not  only  results  in 
better  looking  ports,  but  also  proves  more  economical  to  use. 
Door  handles.  Imobs.  flashlight  cases,  pliunbing  fixtures — these 
are  fust  a  few  ol  thousands  of  items  now  being  mode  with  plastic. 
No  matter  how  difficult  your  problem  moy  seem,  there  is  a  good 
chance  it  con  he  solved  with  plastic.  Why  not  consult  us? 


STANDARD  MOLDING  y^crj^ 

CORPORATION,  Dayton,  Ohio 

100%  INJECTION  MOLDING 


Original  "notsender".  Germon  version  of 
hand-powered  automatic  500-he  SOS  troai. 
milter  for  pilots  forced  down  at  sea.  Only 
known  exomple  of  crystol  control  in  G«t- 
man  aircraft  radio.  It  Is  corried  loots  k 
aircraft,  thrown  in  water,  and  picked  op 
after  emergency  dinghy  Is  floated.  Small 
bag  of  hygroecopic  materiol  inride  com 
removes  moisture.  (The  Americon  "Gibtog 
girl"  prototype  wos  shown  on  the  com 
of  Sept.  ELECTRONICS.)  Current  Germai 
model  is  smaller,  has  plastic  cose,  and  k 
good  for  only  about  two  days  use 


or  a  multiple  thereof.  The  Grermai 
transmitter  utilizing  the  crystal  re¬ 
sonator  or  calibrator  uses  a  small 
built-in  quartz  crystal  which  by 
passes  a  small  portion  of  the  radio 
frequency  current  from  the  final  tank 
circuit  to  ground.  The  crystal  it 
mounted  on  prongs  within  a  partially 
evacuated  tube.  When  the  trans¬ 
mitter  is  exactly  at  the  resonant  fre¬ 
quency  of  the  crystal,  a  distinct 


106  PA  REGULATED 


POWER  SUPPLY 


200  Volt 
to 

300  Volt 
RANGE 


A  PRECISION  INSTRUMENT' 


FOR  LABORATORY  D.C.  SOURCE 


This  sntedL  vacuum-typsTvryriol  ,rasenat« 
Is  ussd  as  a  frsqusncy  calibrator  for 
Gorman  pack  tronsmittors 


44S  CONCORD  AViNUI  •  CAMiRIDOE  *  MASS 
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ODEL  670 


Rapid  precision  resistance  measurements  can  be  made 
»srith  this  direct-reading  Electronic  Limit  Bridge.  The 
fcale  is  uniformly  calibrated  from  ztro  center  to  ten 
per  cent  deviation  on  either  side.  Eacii  scale  division 
Corresponds  to  0.5%.  The  instrumdit  is  furnished 
nth  one  single  value  of  built-in  standard.  The  built- 
n  standard  can  be  any  value  specified  from  8  ohms 
0  10  megohms. 

^implified  direct  readings  in  terms  of  ±  deviations 
tom  a  built-in 'standard  of  predetermined  resistance. 


OTMEt  FEATURES  OF  THE 
MODEL  670  ELECTRONIC 
RRIDGE  ARE: 

'  CompoiMnt  rMirtort  or*  0.1% 

SKp  Golvonomatar  Kbt  a  Mnsitivity  of 

fflaf  /  ■>  ^  microomporoi  in  oithor  diroction. 

*  '  Engrovod  bokolito  ponol  it  hoovily 

thioldod. 

Two  1C5GT  typo  tvbot  or#  utod  in 
Hto  circuit. 

Bottory  oporoted. 

Automotic  cutout  twitch  diiconnoctt  bottoriot  whon  inttru- 
mont  it  not  in  uto. 

AAodol  670  It  tuppliod  in  o  hondtomo,  noturol-flnith.  tolid 
ook  coto.  14%*  high.  10%*  wido,  V/i*  doop.  Woight  10%  lb. 
Codo— FROAL 

Comploto  with  tolf-contoinod  bottory  supply,  (ICA 
roody  to  oporoto .  ^lUU 


Other  instruments  in  the  complete  line  of  R.C.P.  electronic  and 
electrical  instruments  described  in  Catalog  No.  126.  If  yon 
have  an  unusual  test  problem— either  for  production  or  labora¬ 
tory  work— our  engineers  will  be  happy  to  cooperate  in  finding 
the  most  efficient  .solution.  , 


NEW  YORK  CITY 


127  WEST  26th  STREET 


^NUFACTURERS  OF  PRECISION  ELECTRONIC  .LIMIT  BRIDGES  — VACUUM  TUBE  VOLTMETERS  —  VOLT-OHM-MILLIAHHETERB  — SIGNAL 
NERATORS  — ANALYZER  UNITS  — TUBE  TESTERS  —  MULTI-TESTERS  —  OSCILLOSCOPES  —  AND  SPECIAL  HtBTRUMENTS  BUILT-TQ  SPECIFICATIONS 
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Pbototfraph  taken  at  Sperry  Gyro-Compaaa  School 


The  United  Nations  go  to  school 


The  owners  of  those  hats  are  learn¬ 
ing  about  the  Sperry  Gyro-Compass 
the  practical  way.  These  representa¬ 
tives  of  the  United  Nations  are  seeing 
it  in  action  in  the  Sperry  Gyro-Compass 
School. 

Many  of  the  men  who  own  those  hats 
will  be  on  convoy  duty  sewn.  They  al- 
reiidy  know  the  risks  of  submarine  war¬ 
fare  and  surface  contact.  They  know 
that  lighthouses  are  dark  these  perilous 
nights,  that  radio  beacons  are  silent, 
lightships  are  gone,  weather  reports 
no  longer  available,  and  even  the  use  of 
radio  communications  rigidly  limited. 

And  they  know  they  may  sail  in  pre¬ 
fabricated  hulls  built  under  conditions 
involving  immense  variation  in  resid¬ 
ual  magnetism.  Their  cargoes  may  be 
highly  magnetic  and  their  ships  almost 
certain  to  be  equipped  with  degaussing 


apparatus  to  reqder  ineffective  the  sen¬ 
sitive  magnetic  mines  that  lurk  in  their 
path. 

‘  These  factors  spell  the  need  of  at¬ 
taining  absolute  precision  in  navigation 
and  call  for  navigation -equipment  that 
is  impervious  tp  profound  and  diverse 
magnetic  influence^'  V:* 

That  is  why  these  .sea-going  men  are 
learning  abdut  the -.Sperry  Gyro-Com¬ 
pass  jftnd  why  it  is  ihore  essential  than 
ever  in  war  tipie.  In  the  course  of  their 
study,  they  l^&m  too  that  the  substitu¬ 
tion  of  electronic  circuits*  for  roller 
contacts  in  the  follow-up  system  of  the 
new  compa^  assures  even  greater  re¬ 
liability  with  Ijess  care  and  maintenance 
than  before.  \ 

When  ^ese  men  pick  up  their  hats 
for  the  last  time  in  the  Sperry  Gyro- 
Compass  School  and  board  their  ships. 


it  will  be  with  full  knowledge  of  and 
confidence  in  the  Sperry  Gyro-Com¬ 
pass. 

*  The  Sperry  electronic  Gyro-Compass 
is  sometimes  called  the  Sperry  Gyrotronic 
(registered  trade-mark)  Compass. 


,  SPERRY 

GYROSCOPE  COMPANY,  INC. 

Brooklyn,  New  York  v 
Division  of  the  Sperry  Corporation 
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Pwhaifaif  Ea(i- 

neent  Thb  eonplala  raady 
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iUtiaaarjr  liriBg  yaar  litla. 
AddreH  Box  “O'*. 


OVIR  10.000  ITEMS 
—  IN  STOCKI 


FOR  PROMPT  SERVICI 
Tel«plion«  BArclay  7-1840 


LJ  &  ELECTRONICS  CO. 
212  FULTON  ST.  •  NEW  YORK  7 


frAHEC 
1.  ine< 


Commorciol  typ*  Gonncni  rocoiTor  usad  ior 
•ntortcdninant  and  propaganda  rocaptioB 
purpooM  at  roar.  Froquoncy  rang#  ia  ISO 
kc  to  15.8  Me.  It  nsoi  Hto  motol  tuboi, 
and  oporatos  from  a  Torioty  of  pow« 
sourcot.  Tho  following  notico  ii  printod 
in  Gorman  on  tho  carrying  com; 
"WARNING!  Uso  of  this  rodio  for  foroiqa 
station  rocoptlon  is  a  crimo  against  Um 
nortional  sofoty.  By  ordor  of  Dor  Fuhrtr 
such  uso  will  bo  punishod  with  sororosl 
ponolty.  SOLDIERS.  BEWARE!" 


PEIVWAMENT  MAONETS 


The  .Arnold  Engineering  Company  is^^ 
thoroughly  experienced  in  the  production  * 
of  all  ALNICO  types  of  permanent  magnets 
including  ALNICO  V.  All  magnets  are  com¬ 
pletely  manufactured  in  our  own  plant 
under  close  metallurgical,  mechanical  and 
magnetic  control. 


luminescence  is  produced  in  the  tu^. 
So  that  this  indication  can  be  even 
more  readily  seen,  a  small  amount  of 
neon  gas  is  introduced  which  gives  a 
characteristic  pink  glow. 

This  method  of  calibration  is  not 
as  accurate  as  our  conventional  type 
but  it  does  result  in  a  decrease  of 
space,  components  and  power  re¬ 
quirements  in  the  pack  sets. 


Germans  Designed  Italian  Sets 


147  EAST  ONTARIO  STREET.  CHICAGO  T1.  ILLINOIS 


Italians  developed  radio  sets  al 
most  identical  with  those  of  the  Ger¬ 
mans.  It  has  been  learned  that  Ger¬ 
man  technicians  were  brought  into 
Italy.  They  used  Italian  industrial 
equipment  to  design  apparatus  in  the 
German  way.  However,  instead  of 
using  German  tubes,  Italians  used 
tubes  originally  made  under  Ameri 
can  and  British  patents,  and  followed 
circuits  which  are  also  of  American 
design.  Italians  did  not  have  suffi 
cient  facilities  and  materials,  and 
hence  their  sets  are  reported  to  be 
inferior  not  only  to  ours  but  also  to 
the  German  sets. 

The  Germans  find  it  impossible  to 
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A  CREW  IS  ON  THE  WAY! 


f  conimuhkations  de^nd  vpn  sure 

k»b^!edge  the  frequency  Brovming 

Efl^^uency  (types  SI  and  S2)  imke  possible 

■^^Ick,  acojprate  pre-operational  frequency  checks. 

^  ;i^e  all  products  of  Browning  Laboratory  reseai;^^ 

‘  .  f  •  *' 

.they  are  designed  to  work  well,  simply,,  llRci  eco^ 

r  ■'  >  je‘ '  y 

*nomical!y.  They  are  built  to  stand  up  under 

h  i 

ft  strenuous:  use.  They  are*  worth  learning  more 

'/  *  i 

I  about  —  from  completely  detailed  literature  avaih 
able  up)on  request.  \yti « 


The  Browning  Signal  System  for  plant  protection  without 
armed  guard  patrols  (a  balanc^'capacitance  electronic 
system),  is  another  product  of  Browning  Laboratory  research. 
It  is  fully  described  in  literature  sent  upon  request. 
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SHOCK-^PROOF  RELAYS 


The  outstanding  performance  of  SP  relays  have  gained  wide  acceptance  in 
communications  equipment,  radio  equipment,  ’aircraft  equipment  and  other 
essential  applications  where  a  small,  compact,  shock  proof  general  pur¬ 
pose  relay  can  be  used,  SP  relays  are  available  in  both  AC  and  DC  types. 

WRITE  FOR  NEW  DESCRIPTIVE  CATALOG 


TO  THE  "Nth”  DEGREE 


Perfect  co-ordination  of  skilled  minds  and  hands 
in  a  well  knit  organization  with  20  years  of  radio 
momifocturing  experieisce  has  been  the  secret  of 
MERIT'S  success  in  building  precision  equipment 
to  the  most  exacting  specifications. 

Now  manufacturing  for  every  brorKh 
the  Armed  Services. 

Suppliers  of  combonenf 
pe^  for  the  famous 
SCR-299  mobile  unit. 


Since  1924  M 

Transformers  —  Coils  —  Reactors  ^ 
— Electrical  Windings  of  All  Types 
for  the  Radio  Trade  and  other 
Electronic  Applications. 

MERIT  COIL  ft  TRANSFORMER  CORP. 

311  North  Desploinet  St.  CHICAOO  6.  U.S.A. 
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Mica-Graphite  Division  of  the  War 
Production  Board  to  draw  on  other 
types  df  mica  as  substitutes  .and  it 
will  not  be  long  before  suppliers  will 
be  unable  to  meet  demands  for  mica. 
Up  to  now  the  Mica-Graphite  Divi¬ 
sion  has  filled  all  requests  for  alloca¬ 
tion  an'd  it  is  not  aware  of  any  case 
where  necessary  war  production  has 
been  held  up  because  mica  could  not 
be  supplied. 

In  view  of  the  gravity  of  the  situa¬ 
tion,  the  Mica-Graphite  Division, 
after  consultation  with  the  Radio 
and  Radar  Division,  decided  that  in 
the  future,  probably  beginning 
December  1,  the  Mica-Graphite  Divi¬ 
sion  will  undertake  to  provide  only 
sufficient  mica,  of  the  presently  ac¬ 
cepted  capacitor  qualities,  to  main¬ 
tain  consumption  at  what  has  been 
the  average  rate  of  consumption  for 
the  first  nine  months  this  year.  Such 
quantity  of  mica  of  presently  accept¬ 
ed  capacitor  quality  (good  stained 
and  better)  will  be  released  to  each 
capacitor  manufacturer  or  his  sup¬ 
plier  as  will  allow  him  to  maintain 
his  average  monthly  consumption  for 
the  first  nine  months  of  1943. 

The  limitation  of  mica  allocation 
is  to  apply  only  to  block  of  good 
stained  quality  or  better  and  film  of 
second  quality  or  better.  On  lower 
qualities  of  block  and  film  there  will 
be  no  restriction  allocation.  On 
stained  quality,  the  next  lower  qual¬ 
ity  to  good  stained,  stocks  have  in¬ 
creased  from  370,000  pounds  as  of 
January  1,  to  1,160,000  pounds  on 
August  1. 

Capacitor  manufacturers  will  have 
their  choice  of  restricting  their  pro¬ 
duction  to  the  number  of  capacitors 
they  can  make  from  their  allocations 
of  the  usually  accepted  capacitor 
qualities  of  mica,  or  using  lower  qual¬ 
ities  of  mica  to  expand  their  produc¬ 
tion.  This  policy  should  encourage  a 
greatly  increased  use  of  lower  quali¬ 
ties  of  mica  for  capacitors. 

The  system  will  be  subject  to  re¬ 
vision  quarterly,  at  which  time  the 
ratio  of  new  allocation  for  capacitor 
production  may  be  increased  or  de¬ 
creased,  depending  on  the  receipts  of 
mica  in  the  Government  stockpile 
during  the  preceding  quarter. 


JONES  500  SERIES 

PLues  aid  sockets! 


4  eeataet 
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5000  volts  end  25.empsret. -RuHHIs  every 
electrical  and  mechanical  requiremaat, 
Polarhad  to  prevent  incorrect  connee. 
tions.  Easy  to  wire.  Sizes:  2,  4,  6,  I,  || 
and  12  contacts.  Thousands  of  uset 
Write  for  Bulletin  500  today. 

HOWARD  B.  JONES 

2440  West  Geerq*  StrMt 
CHICAGO  It  lUINOIS 
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Thousands  or  ear-, 
neers  and  todwiciaB 
find  the  Shura  Ibk- 
lance  Slide  Rule  h# 
ful  in  radio  competi¬ 
tions.  Simpliiiespnk- 
leffls  in  resonant  fra- 
quencies.  circeits, 
inductances,  conden¬ 
sers.  Ranfo  S  cyder 
per  sec.  to  KMM 
mesKydei  CompMe 
with  instructioas. 
Send  10c  in  coin  te 
cover  handlinf. 


CABMa,  B-bWO'S 


O«ti0A*rs  and  Manu- 
focturwn  of  Microphones 
and  Acousfic  Devices 


CLINICS  for  adjustment  and  cleartr 
ing  of  electric  motors  are  provided  by 
the  New  York  State  College  of  Agri¬ 
culture  aa  a  service  to  farmers. 
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ADLAK  E 


Mercury  moves  jast.  You  know  that  because 
you’ve  seen  it  in  action.  Due  to  this  inherent 
characteristic  of  mercury,  Adlake  plunger>type 
mercury  relays  provide  the  snap  action  so  desirable 
in  a  relay  when  contact  is  made— or  broken. 

There  is  positively  no  tendency  toward 
"molasses  in  January”  operation  in  these  relays. 
Their  action  is  "snappy”  and  it  stays  ^'snappy”! 


Adlake  Model  1040 

Far  ponal  mawnfing.  This  raloy 
con  ba  tugpliad  with  aithar 
quick  or  tima  daloy  actian;  nor¬ 
mally  apan  or  cleaad;  and  for 
o.c.  or  d.c.  anargisotion.  Contact 
ratings  up  to  100  omparat  o.c. 
with  proportional  d.c.  ratings. 


Hermetically  Sealed 
Contact  Mechanism 

Contact  mechanism  of  Adlake  plunger-type  mer¬ 
cury  relays  is  hermetically  sealed  in  an  armored 
glass  or  metal  cylinder.  Dirt,  dust,  moisture,  or 
oxidation  cannot  interfere  with  operation — in  any 
way  or  at  any  time. 

The  liquid  metal  mercury  contact  is  positive  in 
action,  chatterless,  silent,  and  impervious  to  burn¬ 
ing,  pitting,  and  sticking. 

For  many  kinds  of  service,  no  other  type  of 
relay  provides  equal  stamina  and  dependability. 
Request  complete  bulletin. 


.--®  0- 
--■<01 


ENtROIZiD— Coi/  Cpulh  plunger 
P  down  into  mercury.  Mercury 
tkut  dispimeed  enters  thimble  T 
through  orifice  O.  Inert  gas  in 
thimble  gradttally  escapes  through 
ceratnic  plug  CP— thus  producing 
time  delay. 


ENERGIZED  — Af«rciir>  now  fills 
thimble  T,  is  completely  leveled  off 
and  mercury-to-mercury  contact 
established  between  electrodes  E 
and  EE.  Degree  of  porosity  of 
ceramic  plug  CP  determines  length 
of  time  delay. 


esrABLISHlD  IN  1857 


ELKHART,  INDIANA 


NEW  YORK  CHICAGO 
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VIBRATION 


appllcatioiis 


MODEL  1006  PILOT  LIGHT 

This  unit  is  ruggedly  constructed  with  bcdcelite  base 
and  has  bayonet  catch  shell  type  socket  for  standard 
outomotiTe  size  lamps.  Mounts  in  hole  1"  dio.  and 
is  designed  for  use  on  panels  up  to  W  thick.  Special 
lamps  for  thick  panels  con  be  furnished.  Jewels: 
faceted,  plain,  or  frosted  plain.  Colors:  red.  green, 
amber,  blue,  opal  or  clear. 


Industry  Advisory  Con 'nitt. 
for  Mica  Capacitor 
Conservation 


An  advisory  committee  to  deal 
conservation  was  formed  in  0  t 
for  the  mica  capacitor  industry 
WPB.  The  committee  is  comp<  :Ted 
a  government  presiding  officei,  E. 
Crane,  and  committee  membt  rg; 
M.  Ehlers  of  Centralab,  Inc.;  J 
Davis,  Galvin  Mfg.  Co.;  T.  M.  ( 
don.  Radio  Receptor  Co. ;  M.  R.  Jo 
son,  General  Electric  Co. ;  B 
Minnium,  Erie  Resistor  Co.;  D  ir 
D.  Israel,  Emerson  Radio  &  Ph 
graph  Corp. ;  Herbert  L. 

Bendix  Radio  Corp.;  F.  E.  Hanw* 
Western  Electric  Co. 


Mass  Production  of 
Quartz  Crystals 


I  The  mushroom  growth  and  develo;^ 

!  ment  of  the  quartz  crystal  industn 
has  been  one  of  the  major  victors 
,  won  on  the  home  front  by  science  ant 
technology. 

Less  than  two  years  ago,  quart 
crystals  for  radio  equipment  we^ 
made  under  laboratory  technique 
I  starting  with  the  rough  naturi 
quartz  and  fashioning  the  complete 
crystal  one  at  a  time,  in  much  thf 
same  fashion  as  a  master  craftsmun 
cutting  a  diamond. 


1310  North  Ninth  Street,  Springfield,  niinois 


For  ALL  COAXIAL  CABLES 

The  new  Andrew  glass  insulated  terminal  is 
an  outstanding  development  that  provides  you 
v/ith  a  100%  air-tight,  gas-tight  system  for  gas 
filled  coaxial  cables.  Permanent,  leak-proof 
operation  of  Andrew  terminals  !'•  insured  be¬ 
cause  of  a  unique  design  using  a  glass-to-metal 
seal.  A  special  design  that  minimizes  shunt 
capacity  makes  them  ideally  suited  to  high 
frequency  operation.  Dielectric  losses  are  re¬ 
duced  over  the  standard  ceramic  type  insulated 
terminals  because  of  reduced  volume  of  glass 
in  regions  where  the  electric  field  is  greatest. 


The  Andrew  Company  Is  a  pioneer 
in  the  manufacture  of  coaxial  cablet 
and  other  antenna  equipment.  The 
entire  facilities  of  the  Engineering 
Department  are  at  >  the  service  of 
users  of  radio  transmission  egnip- 
ment.  Catalog  free  upon  request. 


363^  EAST  75TH  STREET  •  CHICAGO  19.  IllfNOIS 


A  now,  thin  typo  oi  diamond  sow  ponnih 
a  groator  numbor  oi  slabs  to  bo  cat  iron 
tho  mothor  crystal.  Tho  crystal  is  comonlod 
to  a  boss  so  that  tho  sow  cats  through  the 
adhosiTO  and  tho  crystal 

On  this  industry,  totally  un¬ 
equipped  for  mass  production,  tht 
sudden,  overwhelming  need  of  quarti 
for^war  use  descended  in  April,  1942. 
j]t  has  been  estimated  that,  usinf 
T^hniquM  then  in  use,  it  would  have 
taken  all  lithe  quartz-crystal  techni* 
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Ask  for  complete 
specifications. 


MANUFACTURING  COMPANY 


MOLDED-CASE  POTTED 
MICA  CAPACITORS 

Made  to  American  War  Standard  Specifications 


♦  > 

- 


K 
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Need  medium>power  mica  trans* 
mining-type  Capacitors  to  match 
today’s  exacting  specifications  ? 
Then  write  for  details  — or  sam¬ 
ples— on  Types  CM-65  (Sprague 
MX-16)  and  CM-70  (Sprague 
MX-17).  These  sturdy  units  are 
specifically  designed  to  meet 
American  War  Standard  require¬ 
ments  for  Capacitors  of  this  type 
and,  as  of  the  date  this  message  is 
written,  deliveries  are  surprising¬ 
ly  prompt,  thanks  to  Sprague's 
greatly  increased  plant  capacity. 

SPRAGUi  SPECIALTIES  CO. 

NOITH  ADAMS,  MASS. 


SPRAGUE 


.  A  P  A  C  I  T  O  R  S 

kOOLOHM  RESISTORS 


yL 
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Mistrial  Eiergeicy  Service  oi 


The  demand  is  growing  rap¬ 
idly  for  Industrial  Electronic 
Tubes  in  connection  with  pow¬ 
er,  heating,  measurement  and 
test,  control,  lighting  and  spe¬ 
cial  research.  And  when  war 
industries  need  new  or  re¬ 
placement  Tubes,  they  need 
them  NOW.  That’s  why  we 
have  established  an  Industrial 
Emergency  Service  geared  to 
war  tempo.  Tubes  of  every 
type  and  description  .  .  .  Pho¬ 
totube,  (electric  eye).  Cathode 
Ray,  Rectifier,  Generator, 
Amplifier,  Detector  ...  all  are 
here,  ready  for  delivery  the 
moment  we  knov/  your  needs. 
Special  technical  staffs,  over¬ 
size  stocks,  new  streamlined 
methods  and  organization  have 
been  coordinated  to  serve  you 
with  real  speed.  Whether  you 
need  one  or  a  hundred  differ¬ 
ent  items  of  Radio  and  Elec¬ 
tronic  Supplies,  order  today! 

ReferenceBook&Buyer’sGuide  ^tee 

Imdustriml  tuerg  of  radio  and  electronic  tubes, 
parts  and  equipment  uiU  find  this  big,  costly 
volume  an  indispensable  technical  and  buying 
aid.  It  lists  thousands  of  products  by  hundreds 
®/  asanufaeturers.  Write  for  your  copy  on  com¬ 
pany’s  stationery,  please. 

WALKER-JIMIESON,  INC. 

311 S.  WESTERN  AVE.,  CHICAG0 12.  ILL 
Phone  CANal  2525 


Drj  ic«  test  chamber  is  used  to  test  crys¬ 
tals  under  temperatures  os  low  os  minus 
10  deg.  C  in  the  John  Meek  Industries 
piont  ot  Plymouth.  Ind. 

cians  in  the  world  some  fifty  years  to 
supply  the  crystals  needed  by  the 
U.  S.  armed  forces  in  1943. 

As  a  result,  crystal  manufacturers 
had  to  swing  to  mass  production  and 
use  assembly  line  techniques  imme¬ 
diately.  The  Army  Signal  Corps  co¬ 
operated,  manufacturers  were  given 
the  highest  priority  support,  and  a 
special  procurement  office  was  set  up 
through  which  to  get  supplies. 

Since  machinery  for  making  crys¬ 
tals  was  practically  nonexistent, 
crystal  producers  had  to  design  and 
fabricate  their  own  equipment  in  an 
unbelievably  short  time.  Soon  new 
machines  were  produced  and  work¬ 
ers,  who  had  never  seen  quartz,  were 
trained  to  use  them. 

Then  another  problem  was  dumped 
into  the  laps  of  the  crystal  manu¬ 
facturers.  Suitable  quartz  could  only 
be  obtained  in  Brazil,  Shipping  fa¬ 
cilities  were  strained  so  greatly  that 
planes,  on  return  trips  from  African 
war  bases,  stopped  off  in  Brazil  to 
bring  capacity  loads  into  this 
country. 

Soon  research  workers  came 
through  with  new  cutting  methods 
that  allowed  a  greater  number  of 
slabs  to  be  cut  from  the  mother  crys¬ 
tal.  Salvage  of  formerly  discarded 
inferior  crystals  for  new  special  uses 
makes  further  economy  possible. 


•  Mperviotit  to  Bolstire,  grease, 
oils,  acids,  alkalis. 

•  PriatiRg  gttarsRteed  Rot  to  wash 
or  rab  off. 

•  NoR-iRflsRiRiable,  ROR-corrotive 
plastic. 

•  PriRtod  RRd  IsRiiRated  viRytite  aad 
coIIrIoso  acetate. 


THE  HOPP  PRESS,  INC. 

PAiNTiMG  FABRICATING  rORMNG 

460  W.  34th  STREET,  N.Y.C. 


RADIO  and 
TELEGRAPH 

KEYS 


•  TELEGRAPH  KEYS  TO  SIGNAL 
CORPS  SPECIFICATIONS 

Types  now  in  production  in¬ 
clude: 


•  Ask  for  details  and 
qnatatlons 


THE  WINSLOW  COMPANY 

INCORPO.  »ATiC 
9  Liberty  Street,  NewarU,  N.  J 
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REMLER  TKecUUm  FOR  WAR  AND  PEACE 
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s.  j. 
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OTHER  DESIGNS  TO  ORDER 


REMLER 

SINCE  1918 

•Announcing  &  (Communication  I^^uifoment 
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Transformers 
for  Combat 


In  Active  Service 
Over  the  Entire  Globe 


DINION  COIL  COMPANY 


Reserving  Post-War 
T  ransmiUer  s  .  ^ 

A  RESERVATION  PLAN  for  tte  pOcit-w^ 
purchase  of  radio  broad'  .atioi 
equipment  has  been  inaugurated  \ 
General  Electric  Co.  The  plar  sop 
pefts  the  war  effort  and  e  al^ 
bi^dcasters  to  make  definite  -esa 
'^l^pns  for  equipment  to  be  bulit  la 
dellvWed  as  soon  as  condition.^  Pq 
mit*  it  also  permits  G-E  to  prepa 
for  an  orderly  transition  from  ^ 
time  to^  peacetime  production  an 
help  kfe'ep^orkers  at  their  jobs. 

The  pl^n  applies  to  both  AM  aiy 
FM  equipment  and  does  not  r^'quin 
a  contra^  to  buy.  operates  by  th 
broadca^er  notifying  the  compaiq 
as  to  the  power  of  the  transmitter  b 
will  nefdrthen  depositing  with  G-] 
the  amount  required  in  registered 
Uplted  States  War  Bonds.  A  priorilj 
will  be  assigned  to  the  prospectin 
broadcaster  based  on  the  time  oj 
mailing  the  reservation  as  shown 
the  postmark.  ' 

The  inconfii^from^e  bonds  on  dt 
posit  goes ’to  the  broadcaster  as 
title  to  the  bonds  remains  with  hii 
The  bonds  may  be  withdrawn  at 
time  and  the  only  penalty  is  loss  of 
priority.  The  actual  order  for  equip¬ 
ment  can  be  placed  at  any  time  up  to 
90  days  following  the  date  when  tiJ 
production  and  sale  of  commerci^ 
transmitters  is  authorized. 


NSPARENT 
ILITY 
(ES  J 


Light  m  Weight Sturdy  and  Strong 

The  constantly  growing  demand  for  these  unique  boxes  is  the  greatest 
proof  of  their  convenience  and  efficiency  in  vital  production,  either  on  - 

the  assembly  line  or  in  repair  and  service  departments.  The  contents  , 

can  be  seen  instantly  by  simply  looking  through  the  box.  ...  If  one  .  ' 

of  the  many  standard  styles  and  compartment  arrangements  will  not  w  ' 
meet  your  needs,  we  can  design  a  special  box  for  your  particular  uW. 

Write  for  a  free  illustrated  folder, 

SHOE  FORM  CO.  Inc.  Ufilify  Box  Depf.  R  AUBURN,  N.  Y. 


Postwar  Television  Plans 

A  PLEA  FOR  POSTWAR  PLANNING  ft? 
television  now  so  that  the  prescct 
state  of  the  art  can  be  presents 
to  the  public  immediately  at  the  end 
was  made  in  a 


of  the  war, 
delivered  to  the  Society  of  Moti® 
Picture  Engineers  at  the  October 
convention  in  Hollywood  by  Klaus 
Landsberg,  director  of  television  it 
station  W6XYZ,  Hollywood,  Calif.  A 
summary  of  the  paper  follows. 

If,  at  the  end  of  the  war,  the  rc 
turning  soldiers,  war  workers  an! 
the  public  in  general  are  not  to  h 
disappointed  by  a  new  delay  of  tele 
vision  due  to  differences  in  opinion! 
regarding  the  technical  form  bes 
suited  for  television,  it  is  the  respo- 
sibility  of  those  active  in  televisioi 
and  those  intending  to  enter  thi 
television  field  after  the  war  to  p’si 
now.  The  television  industry  musi 
plan,  by  itself,  and  with  other  indui 
tries  which  are  affected  by  this  nes 
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On  Sea - 
Land  • 

_  and  Air* 

^r-^,  STcuiarT 

is  "♦•««'•«" 

^  ^  Sj. 


/^  - 


lERMINALS 

STEWART 

/ 

Built  to  Highest  Precision  Standards 


TERMINALS,  LUGS, 
BRACKETS,  CLIPS 

AUTOMATIC  WIRE  FORMING 
AND  METAL  STAMPING 

Odd  Shaped  Pieces  Stomped 
and  Formed  from  Wire  ' 
or  Strip  on  High  Speed 
Machines. 

Hundreds  of  items  in  stock 
to  meet  practically  every 
'  installation  requirement. 
Complete  Hot  Tinning  and 
Plating  facilities  for  handling 
large  orders. 

S«nd  for  samples  and  quo¬ 
tations.  Lot  us  have  your 
prints  and  specifications. 
QUICK  RESPONSE  TO  INQUIRIES! 

STEWART  STAMPING 
COMPANY 
A21  East  216tli  Street 

New  York  '  ^ 
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medium.  The  creation  of  a  radio 
technical  planning  board  and  itt 
work  must,  therefore,  be  greatly  ap. 
preciated  and  supported  by  the  tele, 
vision  industry. 

In  planning  for  television  two  ques 
tions  are  most  outstanding:  Ha\^ 
there  been  any  developments  that 
will  revolutionize 


television  and 
should  color  be  incorporated  into 
these  plans?  If  revolutionary  de¬ 
velopments  have  been  made  they  art 
not  and  cannot  be  known  now.  It » 
certain  though  that  thorough  experj. 
mentation  and  testing  of  such  de¬ 
velopments  would  be  necessary.  Tiaf 
for  this  could  not  be  found  until 
after  the  war  when  the  majority  of 
qualified  engineers,  now  occupied 
with  more  urgent  tasks,  can  be  n- 
leased  for  this  work.  This  would  un¬ 
doubtedly  delay  television  for  many 
years. 

Demonstrations  of  coloc  televisioi 
have  proven  its  possibility,  but  mucl 
work  is  required  before  it  is  simpli¬ 
fied  and  foolproofed  sufficiently  ti 
be  put  into  use  by  the  layman.  Elee- 
tronic  means  of  color  scanning  mus 
be  developed. 

All  these  considerations  point  ti 
the  necessity  of  deciding  whether  w 
should  plan  for  immediate  postwar 
television  or  for  a  later,  maybe  much 
later,  time.  To  answer  this  one  ques¬ 
tion  we  must  ask  several  others 
Above  all  whether  television  with  its 
present  standards  and  present  stau 
of  the  art  can  give  a  high  quality 
I  believe  the  experi 


Some  of  the  smarioat  user*  of  relays  in  the  eountry 
bring  ua  problema  on  whieh  other  manufacturers 
"give  up."  Our  23  years  of  experience  in  relay 
manufacture  and —"confidence  in  Kurman"— has 
a  lot  to  do  with  it.  Very  ofien  it's  our  brilliant 
Engineering  Staff  and  their  constant  research, 
which  is  always  just  a  step  ahead  of  the  field.  What¬ 
ever  your, own  relay  problem  may  be,  it  will  pay 
you,  also,  to-"CONSULT  KUaMAN."  Up  to  our 
necks  in  vital  war  work,  perhaps  we  can  only  talk 
to  you.  That,  too,  will  pay  you. 


service  or  not. 
ence  of  the  past  years  enables  us  tt 
answer  with  an  emphatic  yes!  Tele¬ 
vision  is  ready  to  give  an  exceller.; 
service ! 

The  quality  of  television  picture! 
today  is  such  that  it  can  be  com¬ 
pared  to  the  quality  of  sixteen  milli 
meter  motion  picture  film.  With  iir. 
provement  of  circuit  components  anc 
tubes  for  the  transmitter  as  well  a- 
the  receiver,  particularly  the  ira 
provement  of  camera  tubes  and 
cathode-ray  receiver  tubes,  so  muc: 
better  quality  of  images  can  be  oi> 
tained  writhout  a  change  in  the 
tern  that  it  seems  doubtful  that  dif 
ferent  systems  will  become  nt-ce' 
sary. 

The  following  facts  appear  to  i: 
dicate  that  black  and  white  televisic: 
is  ready  now  to  give  a  highly  ade 
quate  service  with  presently  usei 
standards  and  systems. 

(a)  War  time  mass  production  d 
similar  equipment  has  shown  the  wa; 


FOR  FASTER,  SAFER  WORK 


The  name  "XceLHe"  means  "a  fool  that  fits."  Yas,  XcaLita  Tools 
ara  dasignad  not  only  to  fit  tha  hand  but  to  fit  tha  job  and  fit  tha 
skill  of  the  worker. 

XewLite  Screwdrivers  XceLite  Net  Drivers 

Tha  finest  scrawdrivars  avar  built  Unicallad  tools  for  work  on  panel 

—  with  tha  original  shock-proof  equipmant.  Sturdy,  accurate, 

handle.  Blade  of  accurately  me-  extra  deep  sockats.  Ganuina  shock- 

chined  alloy  steal.  Ideal  tools  proof  XcaLita  handle.  Offered  In 

for  all  electrical  and  radio  work.  k"  and  t"  lengths,  9  sizes  from 

Over  so  sizes  end  styles,  square  3/U"  to  1/2"  nut  size.  Also 

and  round  blades.  Stubby  models. 

While  tha  availability  of  all  XcaLita  Tools  is  limitad,  ordart  with  satis¬ 
factory  priority  ratinqs  can  ba  fillad.  Sea  your  {obbar  or  writ#  Dept.  C. 


QUALITY  TOOLS  Preferred  BY  THE  EXPERTS 
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WHERE  does  Stackpole  Molded  Powder 
Metallurgy  Fit  into  YOUR  Picture  ? 
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''IVnVTNING  IN  CARtON 
BUT  DIAMONDS" 
for  all  relating  machinat— 
Anedtt  —  Elaciradat  —  Braxing  Blocks 
— Soarings — Walding  Rads,  Elactradas 
•  nd  Plalas  —  Pips  —  Packing  Piston 
and  Ssal  Rings — Rhaostat  Platss  and 
Discs  — Broks  Lining,  stc. 


MOLDED  MHAL  CONTACTS 
•  > .  olto  Pixod  end  VariM* 

Iran  Corat,  and  Switckat  tor  the 
Elsclronlct  Industry 


• . .  ft  pays  to  know ! 


Iron  powders  made  from  non-critical  mill  scale  and  ore,  solidly  molded 
to  close  tolerances  represent  an  important  source  of  easier-to-obtain  and 
less  costly  components  for  a  wide  variety  of  produces. 


From  molded  gears,  to  pole  pieces  for  small  motors,  magnetic  yokes  for 
circuit  breakers,  and  iron  cores,  to  large  parts  and  unusual  shapes  where  ’ 
much  machining  is  ordinarily  involved,  Stackpole  Molded  Powder  Metal¬ 
lurgy  is  already  outstandingly  effective  in  many  industries— and  this  is 
barely  the  beginning. 


So  far-reaching  arc  the  possibilities  of  these  molded  materials,  it  is  safe 
to  say  that  there  are  few  products  indeed  wherein  the  possible  use  of  such 
components  should  not  be  considered.  Stackpole  engineers  welcome  the 
opportunity  to  cooperate— and  to  tell  you  frankly  whether  or  not  Stack- 
pole  Powder  Metallurgy  methods  may  be  of  service. 


STACKPOLE  CARBON  COMPANY,  ST.  MARYS,  PENNA. 


Permeability 

Tuned 

IF 

TRANSFORMER 


1060  Broad  St.,  Newark,  N.  J 


for  production  of  televh  on  receivers 
below  $100. 

(b)  Projection  of 


quality 

television  pictures  to  tl^lt  r  screen, 
size  is  no  longer  a  labor  ory  dream. 

(c)  With  new  type^  'of  *  camera 
tubes  no  excessive  ligfc  ^llevel  is  re¬ 
quired  for  a  television  Mckup.*^  • . 

(d)  Through  progrilte  .made '  lai 
VHF  transmitter  tubes  and  antenna 
design  a  signal  strength  adequate  to 
give  practically  interfer^e.  f ree  re¬ 
ception  even  in  the  poorest  rweiving 
localities  can  be  produced.  •■»••• 

(e)  Relay  transmitters  make  link¬ 
ing  of  cities  and  transcontinental 
television  possible. 

Undoubtedly  the  addition  of_  color 
is  desirable,  but  should  be  perfected 
and  thoroughly  tested  prior  to  in- 
.orporation  into  standards  and  public 
service.  Technicolor  motion  pictures, 
although  highly  perfected,  have  to 
this  day  not  replaced  black  and  white 
film. 

Another  consideration  in  television 
planning  is  the  frequency  band  tele¬ 
vision  stations  should  occupy.  Tele¬ 
vision,  I  believe,  would  encounter  dif¬ 
ficulties  in  moving  to  higher  fre¬ 
quencies  where  multipath  tranmis- 
sion  becomes  a  more  serious  factor, 
since  refiected  signals  are  a  greater 
hazard  to  picture  transmission  than 
to  many  other  services.  Still,  tele¬ 
vision  will  require  more  room  in  the 
frequency  spectrum  and  plans  must 
be  made  to  obtain  it. 


These  ikUlod  hands  actually  hold 
outcc—  of  tho  War  In  thotr  halanool 
tokoa  skOlod  hands  snch  os  thsss  to  pi 
due*  tho  unfailing  prodsion  in  Atlas  Son 
Equipmont  .  .  .  tho  Atlas  Sound  Eguipmi 
that  is  dispatching  its  tasks  so  robol^ 
all  Invasion  Fronts.  This  skill  con  bo  pul 
work  on  your  ordors.  Now  dosigns  os  w 
os  minor  convorslons  oxocutod  with  accura 
ond  prodsion.  Submit  your  probloms. 


IRCO 


Rare  Gases  and  Mixtures 


Airco  Rare  Ganwlm  pure  and  free 
of  active  gases,  are  blended 

uniformly  and  litn^ately.  They  are 
available  in  l^o4>i  glass 
containers.  > 

The  individuni  as  well  at 

many  standard!  midurcs  are  avail* 
able  both  for  production  and  ex* 
perimental  us^^pecial  mixtures 
can  be  supplie9n|!meet  any  need. 


TELETYPE  RECORDER 


Manufactured  in  standard  di¬ 
mensions  I  7/8”  X  I  7/16”  X 
4”  seated  height  ...  for  aU 
frequencies  in  the  range  from 
1 75  kc  to  40  Me  . .  .  constant 
coupling  .  .  .  high  selectivity 
.  .  .  extreme  stability  due  to 
use  of  ceramic  parts  and  silver- 
mica  condensers  ...  all  ad¬ 
justments  accessible  from  top. 

Sood  ter  data  sheet. 

Precision  manufacturers  of  all 
types  of  IF  and  RF  coils, 
chokes,  and  transformers. 


ARGON 


XENON 


Admiral  Nimitx  inspects  apparatus  de¬ 
signed  by  Bell  Telephone  Lobs  for  tele¬ 
typewriter  recording  of  electrical  data  at 
rote  of  40  observations  per  minute.  Each 
observation  is  a  balancing  operation 


AIR  REDUCTIO 


OMerof  Omce:  60  B.  43ikI  ST^  NEW  YOXX.  N.  T. 
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FLEXIBLE  SHAFTING 


FOR  REMOTE  CONTROL  AND  POWER  TRANSMISSION 


hen  the  shortest  disiance  x^HOT a  straight  line 


S^^WALKER-TURNER 

FLEXIBLE  SHAFTIEG 


When  the  shortest  distance  for  transmission  of 
power  or  control  between  two  points  is  not  a 
straight  line  —  specify  Walker-Turner  Flexible 
Shafting. 

Designed  and  made  entirely  in  our  own  plant, 
Walker-Turner  Flexible  Shafting  has  been  thor¬ 
oughly  job-tested  in  thousands  of  our  flexible 
shaft  machines.  From  our  broad  experience  in 
its  manufacture  and  application,  we  have  been 
able  to  render  valuable  assistance  to  aircraft 
manufacturers  and  other  producers  of  war 
equipment.  Perhaps  the  transmission  problem 
that  your  engineering  department  is  trying  to 
solve, -has  been  worked  out  by  us  for  other 
concerns.  Why  not  ask  us? 


WALKER-TURNER  COMPANY,  INC. 

14123  BERCKMAN  STREET  •  PLAINFIELD,  N.  I 
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.CRYSTAL  HOLDERS 

★  Bakelite  Case  and  Cover  ^ 

★  Improved,  slotted  groove 

★  Neoprene  Gasket,  positive 
seal . . .  waterproof 

★  Phosphorus  bronze  contact 
plates 

★  Better  electrical  characteris¬ 
tics 

★  Easier  to  assemble 

★  Designed  to  conserve 
precious  metals 

Write  ior  samples  and  prices  .  .  .  prompt 
delivery  on  quantity  orders. 


CORPORATION 


6327  GUILFORD  AVENUE.  INDIANAPOLIS  5,  INDIANA 


WHEN  REAL 
NEED  ARISES 


In  458  B.  C.,  with  Rome  tnreateneu 
by  the  Aec^ui,  the  people  called  the 
a^ed  veteran  Cincinnatus  from  the 
retirement  of  his  farm  to  lead  the  armies  of  the  re 
public.  The  value  of  experience  was  recognized  when 
real  need  arose. 

The  experience  of  the  ER WOOD  engineering  or^an 
ization  will  he  available  to  you  after  this  war  is  won 
Place  ERWOOD  first  on  your  list  of  postwar  con' 
sultants. 


Mobile  Sound  on  Film 

One  of  the  papers  presented  at  tht 
conference  of  the  Society  of  Motion 
Picture  Engineers  in  Hollywood  dur¬ 
ing  October  was  given  by  J.  l 
Fields,  of  the  RCA  Hollywood 
and  described  a  mobile  motion  pic¬ 
ture  sound  recording  unit  that  k 
completely  self-contained  and 
powered.  In  the  truck  the  equipment 
is  installed  on  either  side  of  a  center 
aisle  that  runs  the  length  of  the 
body.  The  facilities  provided  includn 
a  recorder,  amplifiers,  motor  genera 
tor,  B-supply  dynamotor,  cable  reels, 
power  control  panel,  monitor  speak- 


?sri 


Rear  view  of  tha  RCA  salf-powarad  motion 
picturo  truck.  At  tho  right  is  a  dork  chem- 
bor  with  light-proof  sleovos.  Tha  raoli 
contain  tha  powar  cabla  ond  tha  micro 
phona-to-praomplliiar  cabla 


THE  ElllVTHin 

1 

Tha  film  sound  track  racording  machine  is  | 
locotad  naar  tha  front  of  tha  truck.  The 

A 

trap  door  providas  accass  to  tha  botteries 

* 

from  insida  tha  truck 

264 
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The  utilization  of  the  electron  through  the 
agency  of  the  vacuum  tube  is  one  of  Ken- 
Rad’s  many  contributions  to  the  science  of 
Electronics  in  war  These  electronic 
discoveries  will  be  at  the  disposal  of  In¬ 
dustry —  in  hundreds  of  developments  — 
immediately  after  the  Peace 


METAL  AND  VHF  TUBES 
SPECIAL  PURPOSE  TUBES 


INCANDESCENT  LAMPS 
FLUORESCENT  LAMPS 


TRANSMITTING  TUBES 
CATHODE  RAY  TUBES 


teriei 
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ers,  and  storage  batteries  for  power. 

Some  of  the  novel  features  of  the 
truck  are  battery  compartments  that 
are  accessible  from  both  the  inside 
and  the  outside  of  the  truck,  a  built- 
in  dark  chamber  with  light-proof 
sleeves  for  loading  and  unloading 
film,  and  a  four-inch  thick  layer  of 
insulation  between  the  ceiling  and 
the  roof  to  insure  comfort  for  tech¬ 
nicians. 

The  front  deck  of  the  coach  con¬ 
tains  a  desk  for  the  mixer  panel  and 
a  removable  stool  for  the  operator 
which  can  be  placed  in  a  floor  socket 
next  to  the  driver’s  seat.  Short 
jumper  cables  from  the  preamplifiers 
to  the  mixing  panel  pass  through  a 
small  trap  door  in  the  deck,  so  that 
it  is  only  necessary  to  run  two  cables 
from  the  recording  unit  to  the  set 
when  on  location.  One  cable  supplies 
power  for  the  camera  and  the  other 
cable  connects  the  microphone  to  the 
preamplifier. 


SURCO-AMERICAN 
meani  PRETESTED 

U4ide^  alL  coHdUtUmi 


aittkifil?  Signal 
Ganarators 


“8urco>ABMricaa*‘  high  quality 
ilaxibU  plastic  tubings  and  iasu- 
latsd  wir*  an  pntsstsd  to  stand 
up  under  a  wida  rang*  oi  tempera- 
turas  and  uadar  ths  most  souor* 
ceaditioas  bocouso  thoy  an  sp«- 
ciolly  iermulatod  to  moot  tho  mett 
oxactiag  roquiromoats.  Tubings  aro 
aoailabio  in  iasido  ^amotora  from 
.005**  to  2**.  Oioloctric  strength 
oToragos  1500  volts  per  mil.  tbick- 
noss  .  .  .  “Surco-Amricaa**  ^xi- 
blo  plastic  iasulotod  win  is  avail¬ 
able  in  aU  lengths  and  colon  in 
win  sises  $12  to  $41  A.W.O.  solid 
or  stranded,  shielded,  tinned  or 
silver  plated  copper  win  and  coble 
.  .  .  Technical  bulletins  and  senv- 
pies  on  request. 

Address  Dept.  C 


New  Control  Order  for 
Communications  Equipment 

Prefebence  rating  Order  P-133  has 
been  revised  by  the  War  Production 
Board  to  make  it  the  exclusive  con¬ 
trolling  order  for  obtaining  mainte¬ 
nance,  repair  and  operating  supplies 
for  radio  communication  and  radio 
broadcasting.  CMP  Regulations  5 
and  5A,  governing  expenditures  up 
to  $500  for  capital  equipment  under 
the  MRO  rating,  no  longer  apply  to 
these  businesses. 

The  amended  order  continues  to 
give  the  AA-1  preference  rating  and 
use  of  the  allotment  symbol  “MRO” 
to  persons  engaged  in  the  radio  com¬ 
munications  business,  and  AA-2  rat¬ 
ing  and  the  “MRO”  symbol  to 
persons  in  the  radio  broadcasting 
business  for  obtaining  maintenance, 
repair  and  operating  supplies. 

For  obtaining  these  supplies,  the 
rating  of  AA-6  without  the  “MRO” 
symbol  is  specifically  assigned  for 
the  businesses  of  sound  recording 
for  commercial,  educational  and  in¬ 
dustrial  purposes,  and  in  the  opera¬ 
tion  and  maintenance  of  public  ad¬ 
dress,  intercommunication,  plant 
sound  and  similar  electronic  systems, 
including  systems  for  the  controlled 
distribution  of  musical  programs. 
Order  P-133  previously  had  given  an 
AA-2X  rating  for  maintenance,  re¬ 
pair  and  operating  supplies  for 
sound  recording  for  commercial  uses. 

International  commercial  point-to- 


Vocuum  Tube 
Voltmeters 


ELECTRICAL  INSULATION  CO. 
M  PurchaM  Si.  BmIob.  Maas. 


U.  H.F. 
Noisemeters 


Pulse 

Generators 


Dials,  Panels,  Gauges 


hythe  SILK 
SCREEN 
METHOD 

A  PROVED,  economical  method 
requirini^  NO  machinery  .  .  .  and 
highly  satisfactory  for  quanti¬ 
ties  from  10  to  10,000  impres¬ 
sions.  Reproduces  fine  numerals, 
lettering,  designs  CX,EANLY 
and  ACCURATELY.  Send  copy 
or  blueprint  for  estimate  and 
fnU  details. 

SILK  SCREEN  SUPPLIES,  INC 


Moisture 

Meters 


{MEASUREMENTS 
f  CORPORATION 


Boonton,  New  Jersey 


33  LAFAYETTE  AVE 
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Usually  it’s  not  hard  to  figure  out 
methods  of  cooling  electronic  de¬ 
vices.  You  can  punch  holes  in  the 
housing,  install  fans  or  even  use 
water  jackets. 

Unfortunately,  as  dust  settles 
on  the  equipment,  less  and  less 
heat  is  radiated,  and  electrical  con¬ 
tacts  wear.  Under  these  conditions, 
the  performance  of  a  good  elec¬ 
tronic  idea  comes  to  depend  on 
how  often  and  how  well  someone 
cleans  it. 


The  remedy  for  this  nagging 
problem  of  the  electronic  designers 
is  to  clean  the  air  that  cools  their 
equipment.  Air-Maze  filters  are 
especially  designed  for  these  ap¬ 
plications. 

Compact,  light  and  efficient, 
Air-Maze  filters  are  cleanable  and 
built  to  last  as  long  as  the  equip¬ 
ment  itself.  They  are  unaffected  by 
temperature  or  climatic  conditions. 
They  can  be  made  in  practically 
any  size  or  shape,  and  to  meet 
widely  varying  requirements. 

Air-Maze  engineers  have  spe¬ 
cialized  in  air  filter  design  for  near¬ 
ly  20  years.  They  will  gladly  help 
on  your  problems. 


A  Few  Places  to  Use  Air-A^ze 
Electronic  Equipment  Filters 


ELECTRONIC  WELDING 


VOLTAGE  REGULATORS 


INDUCTION  HEATING 


Wherever  electronic  equipment  re¬ 
quires  ventilation,  these  Air-Maze 
filters  can  be  desinied  and  built  to 
solve  problems  of  heat  radiation  and 
wear  caused  by  air-bome  particles. 


Alr-Maz*  •l•<tronlc  equipment  fillers  combine 
high  dust  arresting  efficiency  with  extremely 
low  resistance  and  compactness.  Air-Maze  engi¬ 
neers  will  be  glad  to  make  recommendations 
for  particular  problems. 


AIR-MAZE  CORPORATION 

Representatives  in  Principal  Cities 
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point  radio  communication  carriers 
are  exempted  from  the  necessity  of 
obtaining  special  authorization  for 
the  purpose  of  expanding  exi'<ting 
facilities  and  equipment  (but  not 
buildings)  to  the  extent  of 
for  any  one  project,  and  may  us(>  the 
rating  and  allotment  symbol.  The 
exemption  was  made  because  these 
services  are  engaged  in  important 
direct  and  indirect  war  activity,  the 
Radio  and  Radar  Division  of  WPB 
said. 

Other  changes  in  Order  P-13:t  in. 
elude  a  clarification  of  tube  inventory 
restrictions.  Use  of  ratings  and  al- 
lotment  symbol  to  buy  or  repair  % 
tube  is  prohibited  unless  a  person 
has  in  stock  less  than  one  new  and 
one  rebuilt  tube,  or  two  rebuilt  spare 
tubes  per  active  socket.  The  previous 
order  did  not  restrict  the  number  of 
repaired  tubes  that  could  be  stocked. 

I  However,  no  important  change  in 
the  average  radio  station’s  stock  is 
likely  to  result  from  this  restriction. 

Another  added  restriction  bars 
use  of  the  ratings  to  obtain  supplies 
for  the  War  Emergency  Radio  Serv¬ 
ice,  the  amateur  operators’  group 
under  the  Office  of  Civilian  Defense. 

Service  repair  shops  doing  main¬ 
tenance  and  repair  work  for  persons 
engaged  in  radio  communication' 


Although  BUD  transmit¬ 
ter  coils  and  other  preci¬ 
sion-made  parts  are  work¬ 
ing  now  for  the  United 
States  at  war,  the  time  is 
fast  approaching  when 
they  will  be  available  to 
you  once  again. 

At  that  time  you  will 
see  again  how  dependabil¬ 
ity  and  precision  work 
have  made  BUD  radio 
equipment  among  the 
finest  on  the  market. 


Post-War  Radio  and  Industrial 
Electronics  Discussed  at  AIEE 
New  York  Meeting 

At  the  first  Fall  1943  meeting 
of  the  Institute  of  Electrical  Engi¬ 
neers,  Keith  Henney,  editor  of  Elec¬ 
tronics,  gave  a  broad  survey  of  the 
post-war  possibilities  for  radio,  com¬ 
munications,  and  industrial  applica¬ 
tions  of  electronics.  He  pointed  out 
that  radio  manufacturers  should  be 
prepared  to  produce  18  million  re¬ 
ceivers  in  the  first  12-month  period 
after  the  war  ends  and  that  inclusion 
of  FM  in  all  receivers  selling  at  $100 
or  over  was  inevitable.  He  stated 
that  the  industrial  applications  of 
tubes  would  start  off  on  a  new  level 
of  sales  due  to  the  war,  but  pointed 
out  that  the  million-unit,  mass-pro¬ 
duction  item  for  which  post-war 
planners  hoped  had  not  yet  appeared. 
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UUP 

BUD  RADIO,  INC. 

CLEVELAND,  OHIO 

- - - 

ROCKBESTOS  FIREWALL 
Radio  Hookup  Wire 


ROCKBESTOS  FIREWALL  MULTI¬ 
CONDUCTOR 
Radio  Hookup  Cable 


Actual  uze 
No  18  AWG 


Actuol  si?e  14  s.ngl'e  conductor 
No  22  A  A  G 


The  first  light  weight,  A3  2  1 

small  diameter,  flame-resistant  hookup  wire,  designed 
in  1937,  approved  by  the  C.A  A  and  widely  used 
sinre  in  aircraft  radio,  ground  installations  and  instru¬ 
ments.  Operating  temperature  range  135°  C.  to  minus 
50°  C.  Sizes  No.  77  to  4  AWG,  1000  volt,  and  1 2,  1 4 
and  16  AWG  3000  volt  Constructed  as  follows: 

1.  A  stranded  tinned  copper  conductor  perfectly  and 
permanently  centered  in  helically  applied  insulation. 

2.  Then  a  thin,  tough,  mechanically  strong  synthetic 
tape  for  uniform  high  dielectric  strength  and  high 
moisture  resistance. 

3.  Next,  a  firewall  of  resilient  felted  asbestos,  im¬ 
pregnated  with  heat,  flame  and  moisture-resistir^g 
compounds,  that  acts  as  a  heat-barrier  against  high 
ambient  temperatures  and  won't  burn  even  under 
overloads  up  to  the  melting  point  of  copper. 

4  Finally,  a  braid  of  glass  yarn  (or  cotton  oe  rayon) 
lacquer-finished  to  a  hard,  smooth  surface  that  never 
becomes  gummy  or_^tacky  and  is  resistant  to  heat,  cold, 
moisture,  oil,  grease  and  gasoline. 


f.;r  \  ^  This  special  assembly  of 

,  14  single  conductor  No.  22 

4*'-  /  AWG  Rockbestos  Firewoll  Radio  Hook- 

/Jr  /  up  Wires,  color-coded,  cabled  with  a 

/  cellophane  sheath  to  hold  the  lay  and 

/  keep  the  braids  clean  (a),  shielded  with 

/  tinned  copper  braid  (b),  and  covered 

/  with  an  abrasion-resisting  cotton  braid 

(c)  filled  one  customer's  requirement  for  a  compact,  small- 
diameter,  light  weight,  heat,  flame  and  moisture  resistant  multi¬ 
conductor  test  cable.  The  individual  conductors  are  of  the  same 
construction  os  Rockbestos  Firewall  Radio  Hookup  Wire. 


ROCKBESTOS  FIREWALL  MULTI¬ 
CONDUCTOR  Instrument  Cable 


Aduot  size  3  corrduclor 
^  No  2i^AWG 


This  unusually  small  diam- 
^  I  ■  I  x^r  eter,  light  weight  3-conductor 

No  26  AWG  wire  eras  designed  for 
on  electronic  device  because  three 
■"  No  22  AWG  single  conductor  oir- 

/  craft  circuit  wires  were  too  bulky.  It  is  made 
to  a  nominal  diameter  of  .125  (smeller 
than  a  No  14  AWG  single  conductor  1000- 
volt  Rockbestos  Firewall  Radio  Hookup 
/  Wire)  and  has  sufficient  dielectric  strength 

to  be  rated  at  250  volts  A  C  or  D  C.  Each  conductor  has  the  same 
construction  as  the  Firewall  Rodio  Hookup  Wire,  polarized,  then 
cabled  with  asbestos  fillers  to  make  it  round,  and  covered  with 
a  smooth,  abrasion-resistont,  lacquered  cotton  braid 


ROCKBESTOS  FIR  EW  ALL 
Hookup  Cord 


Aciool  %ixr  2  conductor 
No  14  AWG 


Mode  in  the  same  sizes  and 
construction  as  Rockbestos  Fire¬ 
wall  Radio  Hookup  wire  with  either  two  or  thrfe  con¬ 
ductors.  Braids  ore  plain  and  color  coded.  It  ^s  also 
available  with  a  tinned  copper  shielding  braid. 


ROtKBE^TOS 


OCKBESTOS  "Permonently  Insulated 

SPfCMlS  for  Electronic  Applications 
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The  four  wires  illustrated  show  what  we  mean  when 
we  say,  ''Rockbestos  Research  solves  difficult  wiring 
problems."  Originally  designed  as  "specials"  to  meet 
customers  requirements  such  as  —  small  diameter, 
light  weight,  high  dielectric  strength,  compact  multi¬ 
conductor  construction,  resistance  to  heat,  cold,  flame, 
moisture,  oil,  grease  and  gasoline, — these  wires  have 
now  become  "standards"  in  the  Rockbestos  line  of 
more  than  120  wires,  cables  and  cords. 

Given  the  application  details,  Rockbestos  Research 
will  do  its  best  to  adapt  a  "standard"  or  develop  a 
"special"  to  flt  your  particular  operating  conditions. 
Just  write  up  the  facts  and  send  them  to  our  nearest 
branch  office  or 

Rockbestos  Products  Corporation,  406  Nicoll  Street, 
New  Haven  4,  Connecticut 

it  FOR  VICTORY- INVEST  IN  WAR  BONDS  it 


Solves  Difficult  Wiring  Problems 

NEW  YORK,  BUFFALO,  CLEVELAND,  CHICAGO,  PITTSBURGH 
ST.  LOUIS.  LOS  ANGELES.  SAN  FRANCISCO.  SEATTLE. 
PORTLAND.  ORE. 
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with  KATOLIGHT  ROTARY  KONVERTERS  for  c;>«. 
otlng  radio  and  oloctronic  oquipmont.  noviM 
picturo  projocton,  sound  apparatus.  A.C  orpIL 
oncM,  Mb 


110-VOLTS  A.C. 

from  DIRECT  CURRENT 


New  Officers  for  IRE 


Hubert  M.  Turner,  Associate  Pro¬ 
fessor  of  Electrical  Engineering  at 
Yale  University,  was  elected  national 
president  of  the  Institute  of  Radio 
Engineers  for  1944,  and  Ralph  A. 
Hackbusch,  vice  president  in  charge 
of  radio,  Research  Enterprises,  Ltd., 
Ontario,  Canada,  was  elected  vice 
president  of  the  Institute. 


At  ABBOTT.  w»  cue  constantly  stroin- 
ing  to  produce  more  and  better 
equipment  ior  the  Armed  Forces.  One 
of  these  is  the  ABBOTT  Model  TR>4 
f  (illustrated)  ...  a  standard,  compact, 
i’  and  efficient  ultra-high  frequency 
transmitter  and  receiver. 


Three  men  were  also  elected  to  the 
Board  of  Directors:  Lawrence  C.  F. 
Horle,  consulting  engineer;  Ray¬ 
mond  F.  Guy,  radio  facilities  engi¬ 
neer  for  NBC;  and  William  C. 
White,  engineer  in  the  Electronics 
Laboratory  of  General  Electric  Co. 
at  Schenectady. 


THERE’S  A  DRAKE 

SOLDERING  IRON 

FOR  EVERY  TYPE  OF 
ELECTRONIC  WORK 


From  that  mighty  mite 


Television  Broadcasters 
Association  Proposed 

The  Society  of  Television  Engineers 
has  suggested  the  formation  of  a 
Television  Broadcasters  Association, 
and  letters  have  been  sent  out  by  the 
Society  to  all  companies  that  are  ac¬ 
tive  or  prospective  television  broad¬ 
casters.  Preliminary  indications 
show  that  there  is  a  wide  interest  in 
such  an  association.  A  proposed  con¬ 
stitution  and  by-laws  have  been  pre¬ 
pared  by  the  engineering  society, 
which  feels  that  it  can  only  suggest 
a  possible  format  for  the  broadcast¬ 
ing  association.  A  copy  of  the  pro¬ 
posed  by-laws  can  be  obtained  from 
the  Society  of  Television  Engineers, 
Box  2830  Terminal  Annex,  Los  An¬ 
geles,  Calif. 


the  Drake  No.  400  to  the  hi^ 
speed  production  **honey** 


the  Drake  No.  600-10  there  is  • 
high  quality  Drake  Solderini 
Iron  **jn8t  ri^t**  for  the  job. 

• 

Drake  Heat  Controls  and  the 
Drake  **MagiG  Cup**  Stand  are 
important  soldering  aids. 


SII 

YOUR  RADIO 
PARTS  JOISIR 
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AMPEire  CONVERTER  ^ 

Avoiloblo  in  sl2M  80  through  3500  volt-anp«-ai, 
1800  and  3600  r.p.m..  boll  boorlng  dotigns.  Furl 
niihod  standard  110-volt  60  cycla  A.C.  from 
32.110  or  220-voltt  diroct  currant.  Quiat  li 
oparotion.  Con  ba  furnithad  with  spaclol  filtaring 
aquipmant  for  sansitiva  rodio  work. 

PIONEERS  IN  THE  MJILOING  OP 
SMALL  ROTARY  CONVERTERS 
At  prasant  Koto's  antira  production  must  ba  di- 
racM  to  furnishing  convortors  on  high  priority 
ordars.  WIra  us  If  you  noad  this  kind  of  aquipmant 
for  ordors. 

Also  manufaeturart  of  A.C.  and  D.C.  ganarotori 
ranging  from  350  watts  through  25  K.W.j  powsr 
plants/  Froquancy  ehangars/  high  fraquaney  gun- 
orators/  and  Motor  Ganarotor  Sats. 

KATOLIGHT  COMPANY 

44  ELM  ST.  MANKATO.  MINN. 
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^  8  West  18th  St..  NewYoAlN.  Y. 


ANNIVERSARY 

^  Two  yoars  fine*  tho  bombing  of 
Pearl  Harbor.  W#  con  slop  now  for 
a  moment  to  survey  past  events,  and 
see  clearly  in  retrospective  things 
that  were  once  not  clearly  defined. 
Let  us  weigh  our  losses  and  our  gains 
...  and  in  so  doing,  let  us  rededicate 
ourselves  to  the  only  remaining  task 
ahead— to  work  and  produce  with 
'  fullest  determination  so  that  lives 
-  may  be  saved  and  Victory  hastoned. 


I  Become  o  Blood  Donor  . .  . 
Sove  a  Soldier's  Life! 


Hnbort  M.  Ttimer 


^new  techniquem  V  part 

^Of  co-^P°"!:  fSs  of 

^^NOLD  &Ri4^RT  lW. 

middcenb^  Ro«  crbat  Wk.h.v. 
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SUPERIOR 


Automatic  Relays  for 
Television  Networks 

The  linking  of  television  staHom 
by  the  use  of  unattended  relay  sta¬ 
tions  located  20  to  50  miles  apart  to 
provide  national  television  networks 
is  anticipated  as  a  post-war  develop, 
ment  by  Ralph  R.  Beal,  research  di- 
rector  of  RCA  Laboratories,  in  an 
interview  in  Radio  Ape,  published  bv 

RCA.  I 

The  relay  stations  would  handle 
multiple  channels  and  carry  several 
television  programs  as  well  as  P’M, 
facsimile  and  telegraph  signals.  The 
relay  transmitters  would  operate  on 
microwaves  and  employ  beams  so 
that  the  power  would  not  be  scat¬ 
tered  as  in  broadcasting  and  also  to 
permit  relatively  small  amounts  of 
power  to  operate  the  transmitters. 

“It  is  to  be  expected,”  said  Mr. 
Beal,  “that  television  stations  will 
first  go  on  the  air  in  such  broadcast¬ 
ing  centers  as  New  York,  Chicago, 
and  Los  Angeles.  But  there  is  every 
indication  that  alert  broadcasters 
will  keep  pace  with  them  in  such  lo- 
Boston, 


Available  with 

Various  Electrical  Characteristics 


I-F  AMPUFICATION-  AUDIO  AMPUFICATION 


Philadelphia, 


calities 

Washington,  Pittsburgh,  Cleveland, 
Detroit, 


Louis,  Kansas  City, 
Omaha,  Denver,  and  San  Francisco. 
“But  television  will  not  be  limited 
The  radio  map 


to  the  larger  cities, 
will  be  dotted  with  stations  in  other 
cities  which,  by  the  use  of  radio  re¬ 
lays,  will  become  outlets  for  the  tele¬ 
vision  network.  Before  many  years 
pass  after  the  war,  these  will  prob¬ 
ably  weave  from  the  east  across  the 
Mississippi  and  the  mid-west  plains 
to  meet  a  Pacific  Coast  link  striking 
eastward  across  the  Rockies.  A  r^ 
lay  station  atop  Pike’s  Peak  might 
well  be  the  key  station  to  complete  a 
transcontinental  television  chain. 

“We  know,  of  course,  that  ultra- 
short  waves  and  centimeter  waves 
travel  in  a  straight  line  and  leave 
the  earth  on  a  tangent  at  the  horizon. 
Obviously,  if  we  use  high  towers  or 
antennas  on  lofty  buildings  or 
mountain  peaks,  we  capture  and  re¬ 
transmit  the  waves  at  higher  levels, 
and  therefore  their  effective  range 
is  lengthened.  With  the  use  of  radio 
relay  stations,  the  average  range  is 
about  30  miles,  depending  upon  the 
terrain  and  various  other  factors.  It 
is  interesting  to  recall  that  an  air¬ 
plane  over  Washington,  D.  C.,  carry¬ 
ing  a  television  receiver  intercepted 
the  pictures  from  the  NBC  aerial  on 
the  dome  of  the  Empire  State  Build- 


DO  YOU  HAVE 
TO  "FISH"  FOR 
CORRECT 
VOLTAGE? 


Your  equipment  cen 
be  operated  at  exactly  the  right  /“  ' 

▼oltage.  POWERSTAT  Variable  '[f  S- 

Transformer  control  of  voltage  to 

precise  limits  can  be  made  either  \  ^  ^ 

manually  or  automatically.  No  -  — " 

longer  is  it  necessary  to  operate  ^  — * 

electronic  apparatus,  heating  and  — '  ’  ^ 

testing  equipment  and  other  de¬ 
vices  at  the  off  nominal  voltages  that  exist  on  today’s  heavily 
loaded  lines.  Standard  POWERSTATS  in  sixes  up  to  75  KVA 
for  single  or  polyphase  operation  on  115,  230  or  440  volt  cir¬ 
cuits  are  designed  to  replace  coarse  tap -changing  transformers 
and  rheostats  having  poor  regulation  and  limited  range. 

Specify  POWERSTAT  Variable  Transformers,  manufactured 
by  SUPERIOR  ELECTRIC  COMPANY,  the  voltage  control 
specialists. 

SEND  FOR  BULLETINS  149  LE  and  163  LE 


SUPERIOI  ELECTRIC  COMPANY,  34  LAUREL  ST,  BRISTOL,  CONN. 


ELECTRONICS 


A  R  NDUCTOR 


COILS  for  ELECTRONIC  HEATING 


DOZENS  OF  STANDARD  TYPES 


OR  SPECIALS 


Need  coils  for  Electronic  heat-' 
ing  equipment? 

Dozens  of  standard  B  &W  heavy 
duty  coils  have  long  since  proved 
their  effectiveness  for  such  appli¬ 
cations — but  if  the  standard  line 
cannot  match  your  specifications, 
then  B  &  W  engineers  are  well 
equipped  to  produce  whatever 
special  units  may  be  indicated. 

Standard  coils  are  available  for 
Electronic  heating  requirements 


up  to  1  Kw.  Of  famous  B  &  W 
“Air-Wound”  design,  these  are 
exceptionally  sturdy,  light  in 
weight,  adaptable  to  numerous 
mounting  arrangements,  and 
have  low  dielectric  loss.  More¬ 
over,  they  are  wound  to  uniform 
pitch,  afford  greater  design  adapt- 
ability,  and  lend  themselves 
readily  to  mechanical  and  elec¬ 
trical  revisions  in  circuits  that 
must  be  adjusted,  or  which  are 
still  in  an  experimental  stage. 


Bring  your  Coil  Problems  to  Coil  Specialists! 


VARIABLE 

CONDENSERS 

One  of  the  few  high-powered 
types  on  the  market,  B  &  W 
Type  CX  Variable  Conden¬ 
sers  are  ideally  suited  for 
Electronic  heating  uses. 
Available  to  12,500  volt  rat¬ 
ing.  Write  for  Data  Bulletin. 


BARKER  &  WILLIAMSON 


235  FAIRFIELD  AVENUE,  UPPER  DARBY,  PA. 


AIR-WOUND,  CERAMIC,  AND  PHENOLIC  FORM  INDUCTOR  COILS 
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200  miles  away.  But  for  such 
long-distance  reception  of  the  ultra- 
short  waves,  the  plane  had  to  go  up 
20,000  feet. 

“Of  course,  you  will  understand,” 
said  Mr.  Beal  in  concluding  the  in¬ 
terview,  “that  I  have  spoken  of  these 
technical  developments  from  the 
standpoint  of  the  engineer.  I  realize, 
as  do  others,  that  it  will  take  money 
to  establish  such  a  radio  relay  sys¬ 
tem  as  I  have  described.  Indeed,  it 
will  take  more  than  money.  It  will 
require  a  sympathetic  and  helpful 
attitude  on  the  part  of  governmental 
agencies  concerned  with  licensing 
and  regulation  and  the  daring  spirit 
of  the  American  industrial  pioneers 
who  have  led  the  way  in  so  many  new 
developments.” 


MFLEX 

SPiAKEKS 

••  MW  tW 

ACCEPTED 

STANDARD 

for  an 

WAR  USE 

• 

IVERY  REFLEX 
In  fli* 

UNIVERSITY  LINE 
b  Ik*  rswlt  •( 
YEARS 
RESEARCH 


EVERY  REFLEX 
.  la  «Im 

UNIVERSITY  Lmt 
Ims  •  vHal  ptii 
«•  pUy  la  Em 

WAR  FROGRAM 


WERS  Equipment  Transfers 

Limitation  order  L-265  has  been 
amended  by  WPB  4n  order  to  permit 
radio  amateur  operators  under  direc¬ 
tion  of  the  War  Emergency  Radio 
Service  of  the  OCD  to  make  or  trans¬ 
fer  radio  sets  and  electronic  equip¬ 
ment  for  civilian  defense  emer¬ 
gencies. 

The  amendment  provides  that 
restrictions  of  the  order  shall  not  ap¬ 
ply  “to  gratuitous  transfers  of  elec¬ 
tronic  equipment  to  or  for  the 
account  of  the  WERS  by  any  person ; 
and  to  the  manufacture  or  transfer 
of ,  electronic  equipment  for  the  ac¬ 
count  of  the  WERS  by  any  individ¬ 
ual  who  is  not  a  commercial  producer 
or  supplier  of  electronic  equipment.” 


veneei 


TW*  AT* 

0¥MI  M  SFEAKHS 


Easy,  error-free  reeding  is  cSni*  of 
the  many  features  of  the  new  General 
Electric  line  of  electronic  measur¬ 
ing  INSTRUMENTS,"  designed  in  the 
famous  G-E  electronics  laboratories. 
This  line  provides  an  extensive  choice 
of  compact*  apparatus  for  service, 
maintenance  and  research. 

For  measuring  electronic  circuits 
and  component  parts,  these  imits 
include:  G-E  unimeters,  capadtom- 
eters,  audio  osdllators,  wide  band 
osdlloscopes,  square  wave  genera¬ 
tors,  signal  generators,  power  supply 
units. 

G-E  testing  equipment  is  now  in 
production  primarily  for  the  Armed 
Forces.  But  these  stable,  shock- 
resistant  units  may  be  purchased 
on  a  priority  if  you  are  engaged  in 
war  work.  When  peace  comes,  the 
full  line  will  be  available  to  every¬ 
body.  . . .  Electronics  Department, 
General  Electric,  Schenectady, 
New  York. 

•  We  invite  your  inquiry  for  G-E  elec¬ 
tronic  meaeuring  ^uipment  made 
to  meet  your  speciiic  requirements. 


NUMBERING  and 
LETTERING  PRESS 


Regional  Offices  of  WPB 
Radio  and  Radar  Division 

The  field  service  representatives  of 
the  Radio  and  Radar  Division  of  the 
War  Production  Board  are  the  Divi¬ 
sion’s  direct  contact  with  electronics 
equipment  manufacturers  who,  in 
the  coming  year,  must  produce  $4,- 
500,000,000  worth  of  material,  one- 
third  more  than  in  1943.  The  field 
men  render  required  services  to 
manufacturers  relating  to  supplies  of 
materials,  machines,  services,  and 
manpower,  and  assist  in  filling  out 
necessary  forms.  They  are  in  touch 
with  200  end  product  manufacturers, 
about  1,000  makers  of  electronic  com¬ 
ponents  and  6,000  suppliers  of  parts. 

To  help  expedite  contacting  the 
field  representatives,  a  list  of  the 
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QuicUy  stamps  sarial  numbers 
and  other  detaib  on  name 
plates,  names  and  numbers  on 
tags,  etc.  Can  also  be  fur¬ 
nished  for  HOT  stamping. 
Write  for  catalog. 


ELECTRONICS 
DEMRTMENT 
GENERAL  ELECTRIC  CO. 
SclMMctody,  N.  Y. 

Please  send,  without  ohllgratlon  to 
me,  the  General  Electric  Measur¬ 
ing  Instrument  CataloK,  E-1  (loose- 
leaf ),  for  my  information  and  flies. 

Name _ 


Companp. 


NUMBERALL 

STAMP  &  TOOL  CO 


Address. 


GENERAL  O  ELECTRIC 

I77-S4 

Cfectroafc  Meosarfag  lasframeats 
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mfood  IMfedges  IN  A  HURRY? 


■M 


•  Tremendous  production  in  our  own  factory  of  one  item . . .  Wood  Slot  Wedges  . . .  makes  it  possible  for  us  to  offer 
quick  delivery  in  these  days  when  promises  of  several  weeks  are  considered  good.  In  addition  to  quick  delivery  here 
are  some  of  the  desirable  features  you  will  find  in  our  Wood  Slot  Wedges.  (1)  Made  of  straight  grained  hard  maple 
veneer.  (2)  Furnished  to  accurate  dimensions  to  fit  every  size  of  standard  slot.  (3)  Tumbled  in  parafiin  to  remove 
splinters  and  provide  a  light  wax  coating.  (4)  Made  to  close  tolerance.  (5)  Will  not. sliver,  splinter,  or  fracture. 
(6)  Lower  in  price  than  hard  fibre.  (7)  Large  assortment  of  shapes  in  standard  30"  length;  also  cut  to  specified 
lengths  for  production  work.  Specify  and  order  IMC  Wood  Slot  Wedges  . . .  and  get  the  best! 


HARD  MAPLE  ARMATURE  WOOD  SLOT  WEDGES 
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OTHER  IMC  PRODUCTS 

*  Macall*fi  Mica  ProdwcH  —  Vortex  VomUfcad  Cloth  and  Topot 
—Vorclol  Combination  Siot  intoiolion  —  Vornithod  Siifc  and 
Popor  —  Fiborpioi  Etectrkai  intuicrtion  — Manning  intiiioling 
Popart  and  Pratt  laordt  —  Podigroo  Vornithot  —  Diotlax 
Vornithod  Tobingt  and  Saturated  Steovingt  of  Cotton  and 
Pteargiot  —  Notionai  Hard  Fibro  and  Fithpopar  —  Phonotite 
Sokaiita — Adhativo  Topot — Atbottot  Wovon  Topot  and 
Steovingt  — Cotton  Topot,  Wobbingt,  and  Sioovingt. 


SERVICE  FOR  MANUFACTURERS 
IN  THE  MIDWEST 


INSULATION  MANUFACTURERS  CORPORATION 


"k  CHICAGO  6  *  565  West  Washington  Blvd. 
k  CLEVELAND  14  •  1005  Leader  Building 


ttprosopfpftvos  Im 


MILWAUKEE:  312  Eotl  Witcontin  Avonuo 
DETROIT:  11341  Woodward  Avonuo 
MINNEAPOLIS:  316  Fourth  Avo.,  South 
PEORIA:  101  Hoinx  Court 
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K()l.l)-I  lOl.D  MAM  TAC  I  TKI  N(;  CO. 
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V  e  n  u  c 


regional  office  locations,  the  name::,  of 
the  chiefs,  and  the  telephone  num¬ 
bers  is  appended. 


STAR  STEATITE 


For  many  y««n  this  company  has  producad  a  haat  raslstlno  caramic  simi¬ 
lar  to  STEATITE  undar  tha  trada  nama  of  LAVOLAIN.  nia  axparlanca 
and  skill  thus  acquirad  anablad  us  to  Immadlataly  maat  tha  govammant 
spacificatlons  for 

GRABB  ^^G**  CERAMICS 

which  is  avallabla  hara  for  thosa  concams  in  naad  of  It  and  having  propar 
priority. 

Writa  for  furthar  information 


FORCE 


lOMPANT 


Electronics  Dopt. 


TRENTON,  N.  J. 


Step  Up  Electronic 
Production 

An  increase  of  about  one-third  over 
the  amount  produced  in  1943  is  re¬ 
quired  in  the  production  program 
for  1944  of  electronic  material 
needed  by  the  nation.  To  help  meet 
these  increasing  requirements  for 
electronic  test  equipment,  a  plan  for 
wider  subcontracting  of  orders  for 
critical  test  equipment,  test  instru¬ 
ments  and  components  parts  has  been 
initiated  by  the  Radio  and  Radar 
Division  of  the  WPB. 

Since  the  expansion  of  facilities 
is  impractical,  due  to  lack  of  time, 
construction  materials  and  new  per¬ 
sonnel,  the  Division  plans  to  place 
this  extra  demand  on  the  industry  in 
places  where  facilities  and  comp*etent 
personnel  already  exist.  Regional 
offices  of  WPB  have  been  requested 
to  furnish  detailed  reports  on  manu¬ 
facturers  and  facilities  available  for 
prime  or  subcontracts  for  producing 
test  equipment,  test  instruments  and 
components.  At  the  same  time,  each 
manufacturer  of  electronic  test 
equipment  has  been  asked  to  indicate 
which  firms  would  be  most  capable 
of  adapting  themselves  to  produce, 
under  subcontract,  items  for  the 
manufacturer’s  schedule. 


The  chant  of  the  Army  or  Navy 
radio  operator  preparing  for  ac¬ 
tion,  is'^definttely  allied  with  Kold- 
Hold  thoroughness  and  accuracy 
in  developing  testing  equipment 
for  radio  and  airplane  parts. 

Kold-Hold  Sub-Zero  units  pro¬ 
vide  accurate  temperature  con¬ 
trol  conveniently  located  for  the 
operator  at  one  spot. 

The  applications  of  Sub-Zero 
machines  include  the  testing  of 
'airplane  instruments,  radio  re¬ 
ceivers  and  transmitters,  conduc¬ 
tor  wire,  crystals,  insulators,  plas¬ 
tics,  glass,  lubricating  oils,  paints, 
chemicals  and  others  too  numer¬ 
ous  to  list.  What  are  your  re¬ 
quirements? 


N>w  York  Chtcttso  Phll*d«lphl* 
Ansein 
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Who  knows?  No  package  of  comparable  size  and 
modesty  is  so  rightly  filled  with  treasures. 

So  far,  we  have  found  gas  masks  and  boats,  signs 
that  warn  of  danger  and  direct  our  pursuing  armies 
along  the  route  of  the  fleeing  foe. 

We  have  found  working  drawings  of  amazing  clarity 
and  maps  that  survive  duty  in  the  field.  We  have 
found  identifying  tags  that  stay  with  parts  despite 
long  routes  and  much  handling. 

We  have  found  combinations  for  developments  with 
plastics;  book  cloths  that  defy  climatic  deterioration;  and  linings  for  shoes 
that  keep  our  armies  moving  on  the  best  marching  feet  in  the  world. 
These  things,  and  many  more,  we  already  have  found  in  a  bale  of  cotton. 
But  the  search  goes  on  because  HOLLISTON’MILLS  have  dedicated  their 
experieiKe  and  resources  first,  to  discovering  more  that  processed  cotton 
doths  can  contribute  to  the  war  effort  and,  sedxid,  to  the  advancement 
of  industry. 


CUKKtNT  HQLLISTUN  I'KQDUCTIQN  indudt  coated  and  impregnated  fabrics. 

mildew  proof . . .  fire,  woothor  ond  woter  resistant . . .  gas  impermeable,  etc  INSULATING  QOTH  BASE . . . 
SEPARATOR  QOTHS  rubber,  storch-fliled,  glazed.  TRACMG  AND  BLUE  PRINT  QOTHS  white  and  blue,  ink  or 
pencil.  MAP  QOTH,  PHOTO  QOTH,  self-adhesive.  REINFORCING  FABRICS.  SIGN,  LABa  AND  TAG  OOTHS, 
waterproof  to  take  any  ink,  meet  any  inking  problem.  BOOK-BINDING  CLOTHS.  SHADE  CLOTH,  impreg¬ 
nated  waterproof,  opaque,  translucent  or  light  proof. 


IN  DEVELUrMENT:  Mildew-proofbig  and  ospholt-impregnoting  processes;  fire  and  weother- 
resistont  treatments;  synthetic  resin  fillings  and  coatings  applicable  from  nettings  to  duck. 

In  genero/,  HOLUSTON  con  convert  any  print  doth,  thooting,  twill  and  dude  in  widths  from  30'  to  80'  and  con 
dye,  imprognato,  coot  and  fill  in  any  color  to  specified  stiffness  or  pliability,  hand,  bond,  weight  addition  and  ten¬ 
sile  strength,  including  Elmendorf  tear  strength,  for  any  trade,  commercial  or  industrial  use.  We  have  both  the  wish 
and  the  capadty  to  cooperate  on  production  problems. 

We  urge  you  to  consider  QOTH;  and  invite  you  to  consult  with  us  concerning  possibilities  ond  developments 
for  your  specific  requirements. 


CONVERTING  CiaTHS*  TO  GREATER  USE  FIELDS 

/*  NORWOOD,.  MASSACHUSETTS 

•  •  .  •  Sales  Ap«nts  in  Prindpal  Cilht 
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Y ITAL  to  all  communications, 
Precision  Metal  Shielded 
Wire  insures  protection  under 
the  most  trying  circum¬ 
stances.  One  or  more  insu¬ 
lated  conductors  can  be  sup¬ 
plied  shifelded'with  Seamless 
Copper,  Brass,  Nickel  or 
Aluminrum  Tubing.  Cut  to 
exact  size,  stripped  and 
formed,  ready  for  instant 
application,  or  furnished  in 
random  lengths. 

Standard  stock  supplied  with 
Packard  or  G  E  Deltabeston 
Cable  to  ANJC48  specifica¬ 
tions.  Also  supplied  using 
wire  to  customer’s  require¬ 
ments. 

Ready  soon  a  new  cafo- 
log.  Send  your  request 
in  at  once.  Only  a  limited 
supply  avdfiable. 


3828TERRACE  STREET  (ZONE  28) 
PHILADELPHIA,  PA. 


SAtfS  DEPARTMINT 


215-05  27»h  AVENUE,  BAYSIDE  L.  I 


I  HI.  I  INDK  AIK  PK()I)UC  ^S'C  ()^1I^^^^ 

(  n.(  (  'nian  Carbid.'  u-id  (  urh.in 

M)  1  t.'il  .Si  .  N,  w  York  [TR^  <>«»  •  *  ">  I’'""  'l-’l  ^  ' 


Anti-Nazi  Commimications 

Recently  the  telephone  rang  in 
the  office  of  the  Hicksville,  I.  trans¬ 
mitter  station  of  Press  Wireless,  Inc. 

“WPK”,  the  voice  asked.  “We  jtist 
picked' up  a  call  for  you.  A  station 
giving  identification  as  YTG  wants 
you  to  come  in  on  the  even  hour. 
They  seem  very  anxious  to  get  you.” 

Contact  was  made  with  YTG  who 
gave  the  station’s  location  in  the 
“woods  and  mountains  of  Yugo¬ 
slavia.”  Would  WPK  handle  import¬ 
ant  government  and  press  messages 
for  them,  the  station  wanted  to  know. 
The  releases  would  come  from  the 
T^emocratic  News  Agency,  estab¬ 
lished  for  the  aid  of  the  fighting 
forces  of  Gen.  Draja  Mihailovich, 
YTG  explained.  Shortly  thereafter, 
the  first  dispatches  were  trans¬ 
mitted. 

Interruptions  indicate  that  YTG  is 
in  a  “hot  spot”  near  the  fighting. 
After  being  off  the  air  for  two  days, 
"YTG  apologized  when  it  came  on 
again,  explaining  that  a  big  battle 
had  been  going  on  nearby.  In  an¬ 
other  instance,  YTG  left  the  air  in 
the  middle  of  a  sentence.  Returning 
after  a  few  hours,  the  operator  curt¬ 
ly  announced,  “The  Nazis  were  after 
us.” 

How  the  station  was  established, 
how  it  is  equipped  and  other  details 
about  it.  Press  Wireless  and  the 
world  would  like  to  know,  but  no  one, 
probably,  will  have  the  full  story 
until  after  the  war. 


CHARACTERISTICS 

Specific  gravity  of  only  2X  to  2.4 
Water  abtorptfoa  S.  I.S>0.00l  par 
caat.  Par  cant  power  factor. 

S.  U  to  40  cyciM  wat  only  0.0145. 
DIalactric  constant  at  40  eyelet 
wat  S.MOOO  KC  S.4. 


Makers  of  electrical  and  radio  apparmtut  dat- 
tioed  for  war  service  are  finding  in  LAVTTE 
the  predse  qualities  called  for  in  their 
specifiAtions  .  .  .  high  compresaiva  and 
dielearic  streqgth,  low  moisture  abtorpcioa 
and  r^stance  to  roc  fumes,  adds,  and  high 
heat.  The  exceedingly  low  loas-factor  of 
LAVITE  plus  its  excellent  workability 
makes  it  ideal  for  aU  hijh  frequency  appli* 
cations. 

We  will  gladly  supply  samples  for  tasting. 


D.  M.  STEWARD  MFG.  COMPANY 

Maim  Office  &  Worht:  Cbattamooga,  Timm, 
New  York  Nsadhaai,  Mata.  Chleaaa  Las  Anaaitt 


Radio  Business  News 

WoRNER  Electronic  Devices,  new 
name  of  the  Womer  Products  Corp. 
after  reorganization,  manufactures 
electronic*  equipment  at  848  North 
Noble  St.,  Chicago  22,  Ill. 


mmkMixTURES 


.  .  .  Spectroscopically  Pure 
,  ,  .  Easily  removed  from  bulb 
without  contamination 

Scientific  uses  for  Linde  rare  gases  include — 

1.  The  study  of  elearical  discharges. 

2.  Work  with  rectifying  and  stroboscopic 
devices. 

3>  Metallurgical  research. 

4.  Work  with  inert  atntospheres,  where  heat 
conduction  must  be  increased  or  decreased. 

Many  standard  mixtures  are  available. 
Special  mixtures  for  experimental  purposes 
can  be  supplied  upon  request. 

The  word  "Linde”  is  a  trade-mark  of 


Sun  Radio  Co.  has  become  Sun  Radio 
&  Electronics  Co. 


Sylvania  Electric  Products,  Inc. 
las  received  the  approval  of  the  New 
fork  City  Board  of  Estimate  for  the 
■'.onstruction  of  a  two-million  dollar 
industrial  research  laboratory  and 
home  office  to  be  located  in  Queens 
(bounty.  The  proposed  location  is  in 
a  residential  area  of  the  city  but  a 
c  hange  in  the  zoning  regulations  was 
approved  some  time  ago  by  the  Board 
of  Estimate  and  the  City  Planning 
Commission  to  make  the  project  pos¬ 
sible. 


1  AKGuN 

HELIUM 

Krypton 

1  Nl(.>N 

Xenon 

Mixtures 
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RADIOTELEPHONE  EQUIPMENT 

FOR  Yonr  APPLICATION 


Typ*  I IX  Receiver  and  PTL-iOX  Trantmlt 
ter  for  Mobile  AppKcatioiw. 


Coeaplete  22  Watt  Hiph  Freqeency 
Mobile  Imtella^n 


it  Complete  50  Watt  Central  Station  liwtallation.  it 


Type  PRS-9X,  30-40  MC  Mobile  Receiver 
with  Dust  Cover  Removed. 


Type  RTS-22X,  30-40  MC  Mobile  Transmitter 
with  Oust  Cover  Removed. 


SERIES  17 

SERIES  26 

SERIES  56 

SERIES  6 

TYPE  11A 
TYPE  11X 
TYPE  PTL-10X 
TYPE  PTL-22X 
TYPE  PTS-22X 
TYPE  PR.9X 
TYPE  PRS-9A 


★  ★★★★★★★★ft 

PARTIAL  LIST  OF  TYPICAL  PRODUCTION  MODELS 

10  Watt  Multi-Channel  Transmitter,  Receiver  and  Power  Supply  in  8%"  x  15*  x  11*  Cabinet. 
6  and  12  Voit  DC  and  117  Volt  AC  Models  available. 

20  Watt  Multi-Channel  Transmitter  and  Receiver  available  for  operation  from  6,  12,  32 
and  110  Volts  DC  or  117  Volts  AC. 

50  Watt  Multi-Channel  Transmitter  and  Receiver  available  for  operation  from  12,  32  and 
110  Volts  DC  or  117  Volts  AC. 

Includes  Tunable  and  Multi-Channel  Fixed  Tuned  Receivers  for  Mobile,  Marine  or  Central 
Station  application.  ' 

Single  Frequency  Crystal  Controlled  Station  Receiver  for  frequency  ranges  up  to  8,000  KC. 
Crystal  Controlled  Mobile  Receiver,  for  frequency  ranges  up  to  8,000  KC. 

X  Instant  Heating  10  Watt  Mobile  Transmitter,  for  frequency  ranges  up  to  8,000  KC. 

X  Instant  Heating  22  Watt  Mobile  Transmitter  for  frequency  ranges  up  to  8,000  KC. 

K  Instant  Heating  22  Watt  Mobile  Transmitter,  range  30-40  MC. 

Crystal  Controlled  Mobile  Receiver,  range  30-40  MC. 

L  Crystal  Controlled  Station  Receiver,  range  30-40  MC. 


WRITE  FOR  QUOTATION  ON  STANDAUD  OR  SPECIAL  EQUIPMENT  YOU  REQUIRE! 

KAAR  ENGINEERING  CO. 

PALO  ALTO,  CALIFORNIA 

MoRafoefarprs  of  HIgfe  Grad*  Mobil*  ood  Cootrol  Sfofleo  Rodlofolopboo*  Eqolpaoot 
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YROFERRIC  VO. 

STREET  NEW  YORK,  14,  N.  Y 
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general  production  manager  and 
crystallographer ;  Norman  Ch.ilfin, 
radio  and  x-ray  engineer ;  Richard  B. 
Wolcott,  chief  mechanical  engineer; 
and  Frederick  T.  Wells,  production 
manager. 

Lewyt  Corp.  has  inaugurated  a  “Girl 
Friday”  training  course  in  which 
girl  workers  are  taught  management 
and  foremanship  to  qualify  them  to 
take  over  detail  work  for  foreman 
and  department  heads.  The  tern 
“Girl  Friday”  was  chosen  to  inject  a 
note  of  novelty  into  the  program  and 
to  show  that  each  girl  is  the  right- 
hand  woman  of  a  group  leader. 

Ceiling  prices  on  assembled  radios 
and  phonographs  must  be  figured  by 
a  new  method  put  into  effect  by  the 
Office  of  Price  Administration.  Re¬ 
tailers  or  others  who  assemble  sets 
should  get  a  copy  of  Maximum  Price 
Regulation  No.  430  from  their  near¬ 
est  OPA  office,  and  immediately  fix 
ceiling  prices  in  accordance,  since  it 
is  illegal  to  sell  or  deliver  assembled 
sets  until  they  have  been  priced  in 
accordance  with  the  regulation. 

North  American  Philips  Co.,  Inc. 
has  moved  its  commercial  and  ad¬ 
ministrative  departments  to  the 
Pershing  Square  Building,  Park 


BUTTON  TYPE.  FLAT  OR  STEPPED  TYPE 


SQUARE,  OBLONG  AND  ROUND 


CLOSEST  TOLERANCES 


EXCELLENT  FINISH 


MINIMUM  LAPPING 

GREAT  SAVINGS  IN  MAN  HOURS 
AND  COSTS 


PROMPT  DELIVERIES 

Send  for  full  information 


^Voferr/c 


‘Pwifictfon: 

permeability 

"Q" 

<IKISTANCE  J 

'yro#,rr|, 


*  "*«nufacfured 


COTTON  WRAPPINGS  on  head¬ 
set  cords  used  in  military  communi¬ 
cations  are  now  burned  off  by  a  hot 
wire  instead  of  clipping  them  oil 
with  scissors,  at  the  Bridgeport 
Conn.  G-E  plant.  This  time-saving 
idea  brought  a  $900  award  to  Mrs- 
Anna  Turnbull,  G-E  employee  for 
37  years. 


fHISH 

medium 

LOW 


PREPUENCY. 


ELECTRONICS 


I 


TRANSMITTING 
CAPACITORS . 


ROV^ 


CHOICE  OF  TYPES 


•  Be  it  tiny  "postage-stamp"  mica  capacitor  or  large  stack¬ 
mounting  unit — regardless,  it's  a  precision  product  when  it  bears 
the  Aerovox  name. 

Only  the  finest  ruby  mica  is  used.  Each  piece  is  individually 
gauged  and  inspected.  Uniform  thickness  means  meeting  still 
closer  capacitance  tolerances.  Also,  sections  are  of  exceptionally 
uniform  capacitance,  vitally  essential  for  those  high-voltage  series- 
stack  capacitors.  Meanwhile,  the  selection  of  perfect  mica  sheets 
accoimts  for  that  extra-generous  safety  factor  so  characteristic  of 
ALL  Aerovox  capacitors. 

Our  new  Transmitting  Capacitor  Catalog  lists  the  outstanding 
choice  of  types.  •  Write  on  your  business  stationery  for  your 
registered  copy. 


•  Mold«<l-in>bak*lite  capocitors  in 
widMt  cholc*  of  designs,  slses. 
mountings.  In  brown  bokelito  cmd 
cdso  in  XM  (yellow)  low>loss  boke- 
lite. 

•  Silyered  mica  capocitors  for 
highly  critical  applicotions.  Arer- 
age  temperature  coefficient  of  only 
.002%  per  degree  C.  Excellent  re- 
troce  choracteristics.  PracticoUy  no 
copocity  drift  with  time.  Excep¬ 
tionally  high  Q — 3000  to  5000  in 
higher  capacities. 

e  Type  K  compensoting  copacitors. 
Temperoture  coefficient  such  that 
product  of  'X"  ond  "C*  will  be  In- 
dei>endent  of  temperature  changes. 

•  Stock-mounting  units,  bokelito — 
case  units,  metal-case  units,  etc. 
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Personnel 

Helen  Koppe,  assistant  engineer 
in  the  Emerson  Laboratory,  was  in¬ 
terviewed  recently  on  the  “Woman- 
pdwer”  program,  broadcast  over 
WNEW,  New  York. 


ac  simile 


Robert  D.  Kirkland,  engineer  with 
Mackay  Radio  &  Tel.  Co.,  died  re¬ 
cently  after  several  months  illness. 


men'' 


Major  Carl  R  Kleinau,  in  civilian 
life  a  supervising  engineer  with  the 
Southern  Calif.  Tel.  Co.,  has  been 
designated  acting  chief  of  the  Air¬ 
craft  Radio  Branch  of  the  Engi¬ 
neering  and  Technical  Service  in 
the  Office  of  the  Chief  Signal  Offi¬ 
cer.  He  replaced  Col.  James  K.  De 
Armond  who  has  been  assigned  to 
the  Army  Air  Base  at  Orlando,  Fla. 


^  THE 
INSTANT  COURIER 


•  lAINO— BK:TtONICS--aiCTIUCAL 

OWMEERS 

Moi  with  degrees  in  electricsl 
engiiwering  or  comparable  experi¬ 
ence  in  radio  and  tuevision- 

•  MfCHAMCAL  BMMEERS 

Men  with  collie  degrees  or  com¬ 
parable  experience  in  the  engineer¬ 
ing  aq>ects  of  electrical  appliances, 
and  in  designing  small  machinery. 

•  DESIGN  OKNNEERS  --  DRAFTSM^ 

Men  with  experience  in  medianical 
designing,  especially  of  small  metal 
parts  and  of  the  automatic  ma¬ 
chinery  to  mass-produce  them. 

•  PRODUCTION  BMMEERS 

Including  electrical  and  mechani¬ 
cal  engineers  familiar  with  anv 
phase  of  radio,  radio-|^onograph 
and  television  production. 

•  PHYSICISTS 

“■Must  have  saence  degree  in 
phyrics.  Some  practical  experience 
in  radio  is  desirable. 


(Transmits  pictured  messages 
by  radio  or  wire — at  electric 
speed)  ^ 

For  the  present.  Finch  manu¬ 
facturing  facilities  are  being 
devoted  to  special  radio 
paratus  for  .  .  . 

U.  S.  SIGNAL  CORPS 
U.  S.  NAVY 

U.  S.  ORDNANCE  DEPT. 

F.CC 
F.  E.  I. 

U.  S.  TREASURY  DEPT, 
and  WAR  MANUFACTURERS 


Jainte  G.  Kellogg  has  returned  as 
presidj^nt  of  Kellogg  Switchboard  & 
Suppfy’  Co.,  succeeding  Major  Mau¬ 
rice  K.  McGrath  who  ^cently  re¬ 
signed  and  continues  as  a  director 
in  the  company. 


FINCH 

TELECOMMUNICATIONS,  Inc. 
PASSAIC,  N.  J. 


H.  Gregory  Shea,  formerly  chief 
industrial  engineer  at  the  Utah  ord¬ 
nance  plant  of  the  Remington  Arms 
Co.,  has  been  appointed  production 
manager  of  Electronic  Corporation 
of  America. 


expect  the  men  who  qualify 
for  these  positions  to  become 
permanent  members  of  our  staff 
and  take  an  important  part  in  our 
post-war  program. 

To  maintain  the  Philco  tradition 
of  progressive  research  and  devel¬ 
opment,  is  first  and  foremost  in 
our  minds.  We  provide  the  finest  of 
technical  equipment.  But  often, 
even  more  helpful  is  the  inspira¬ 
tion  and  personal  assistance  of 
working  with  men  who  have  done 
so  much  for  the  advancement  of 
Radio,  Television,  Refrigeration^ 
and  A^r-Conditioning. 


Premax  Antennas 
On  Sea  and  Land 


Developed  and  manufactured  by 
Piemox  in  standard  and  special  de¬ 
signs.  these  Antennas  are  proving 
themselves  every  day  ...  on  sea 
...  on  land. 


WRITE  US  TODAY 

Qualified  men  not  now  engaged  in 
work  requiring  their  full  talents,  are 
invited  to  write  us  in  detail  as  to  their 
experience,  education,  family  and  draft 
status,  and  salary.  Letters  will  be 
treated  in  strict  confidence. 

Employment  eubjeet  to  local  W.M.C.  rule*. 

^TUTE  TO  MR.  GEORGE  DALE 


For  the  important  task  of  main¬ 
taining  communications  under  the 
most  adverse  conditions.  Premax 
Antennas  are  making  good.  Send 
for  details  of  standard  models. 


PHILCO 


lohn  A.  Hutcheson  has  been  appointed  os- 
sociate  director  oi  the  Westinghouse  Re¬ 
search  Laborotories  where  he  will  head 
micro-wove  research.  For  the  past  three 
years  he  has  been  manoger  of  engineering 
ot  the  Baltimore  Radio  Division  oi  the 
company 


Division  Cfclsholm-ftyder  Co.,  Inc. 

4402  Highland  Ave.,  Niagara  Falls,  ,  N.  Y. 


December  1943  —  ELECTRONICS 


\U 
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(Pbofoff'tipt'  Attnal  Stzt) 


MORE  THAN  JUST  A  RELAY 

...Heavy  Duty,  Light  Weight  CONTACTOR 


ET  us  WORK  WITH  YOU  ON  YOUR 
ONTACTOR  APPLICATION  PROBLEMS 


PRODUCTS  SUPPLY  CO. 

Affiliated  with  Electrical  Products  Corp- 

1140  Venice  Blvd.  Los  Angeles  15,  Calif. 
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S*cWClKiinb«r— Makes  Relay  Explosion  Proof  and  Dust  Proof; 
serves  as  effective  arc  quench. 

Excers  CapocMi— Rated  at  25  amperes;  tested  satisfactorily  at 
50  amperes:  intermittent  duty. 


Light  ondCompoct— Standard  model  above  (S47D)  weight  only 
4  7  ounces;  overall  dimensions  as  follows:  Height, 

1  9/16”;  Width.  I  21/64”;  Length  (less  base). 

’  7/16”;  Overall  of  base,  2  1/16”:  Mounting  holes, 

.  center  to  center,  I  3/4” 

Posiriv*  Action— Overtravel  spring  insures  positive  contact 
pressure  and  instant  "break”  release. 

Tampar Proof— Factory  adjusted  and  sealed;  protection  against 
unauthorized  re-adjustments. 

RmvmnUile  Corfocts- If  worn  from  excessive  use  contacts  may 
be  reversed  in  the  held,  thus  providing  new  surfaces 
without  disturbing  adjustment. 

ApnciRmtions— Normal  Coil  Rating.  24  volt  •  1  50  m.  a.  -  3.6 
watts.  Contact  Rating.  25  amps,  inductive  load  at 
30  volts 

Unit  has  withstood  Army  tests,  including  overload; 
vibration  55  cycles  per  second  with  .06”  excursion; 
acceleration  of  10  gravity  units;  salt  spray  tests  of 
^  240  hours  duration. 


inTERPHOnE 

communicnTion  EquipmERT 


Complete  outomotic  production  plus  electronic 
meoiurtng  and  testtn9  in  temperature  ronges 
from  —30  to  130^  f.  moke  OX  Xtols  perfect, 
modern,  tele>communication  instruments.  Ample 
production  of  these  "bottle-tested"  t)^pes  allow 
for  eivilion  delivery  of  mony  cuts  ond  frequen¬ 
cies  —  priorities,  of  course. 


DX  CRYSTAL  CO 


GENtRAL  OMICES  1841  W  CARROIL  AVE  .  CHICAGO  III  USA 


COM)  C0-91S-A 


CD-3ie-A  JK-48 

CD-307.A  PL.47 

CD-874  ■  ^54 

JK.26  ft.55 


Your  i^uirr  it  iaritod  ou  thotu  and 

otborlntor-communieatloaXquipmuat 


\erIOjienou 


Wig/btD  TSLKVtStON  CORPOBATIOK 

1U30  W.  VAN  BUREN  ST.,  CHICAGO  7,  ILL 


3701  RAVENSWOOD  AVE.  (13)  CHICAGO  ILLINOIS 


ST.  LOUIS 


NEW  YORK 


CINCINNATI 


SAN  FRANCISCO 


PRECISION  RADIO  AND  COMMUNICATION  OPERATING  MECHANISMS  BUILT  TO  SPECIFICATIONS 


CROWE  NAME  PLATE  &  MFG.  CO 


WRITE  FOR 
^YOURCOPY 

ITODAY 


Prof.  Pieter  Zeeman,  one  of  Hol¬ 
land’s  greatest  scientists,  died  in 
Amsterdam,  according  to  the  Dutch 
news  agency  Aneta.  He  discovered 
the  “Zeeman  effect,”  produced  in 
spectroscopy  by  the  splitting  up  of 
spectral  lines  in  a  magnetic  field, 
useful  in  studying  magnetic  effects 
and  spots  on  the  sun. 


•  The  ROOF  PRISM  is  th«  most 
accurate  pari  of  any  military 
instrument  in  which  it  is  useef. 
First  to  develop  quantity  produc¬ 
tion  of  these  highly  important 
Nvai^weapons',  The  Perkin-Elmer 


Corporation  is  gladly  making 
its  methods  available  to  others 


engaged  in  military  production. 


THE  PERKIN-ELMER 


CORPORATION 


Glanbrook.  Conn. 


Motors  •mbodying  tbo  "ksol 
hew"  developed  through  mtn 
then  30  yeers  of  specUliuthi 
in  smell  motors  —  the  "kiti 
bow"  thet  kes  enswered  n 
meny  war  problenw,  ter  d 
bronchos  of  the  service. 


Amferex  Electronic  Products, 

Brooklyn,  N.  Y. 

Cook  Electric  Co., 

Chicago,  Ill. 

E.  I.  DU  Pont  de  Nemours  &  Co.,  Inc., 
Arlington,  N.  J. 

Erie  Resistor  Corp., 

Erie,  Pa. 

Espey  Mpg.  Co.,  Inc., 

New  York,  N.  Y. 

McElroy  Mfg.  Co., 

Boston,  Mass. 

Radio  Condenser  Co., 

Camden,  N.  J. 

Reeves  Sound  La^ratories, 

New  York,  N.  Y. 

Rola  Co.,  Inc.,  v 

Cleveland,  Ohio 

William  E.  Wright  &  Sons  Co., 

West  Warren,  -Mass. 

Rud(h.ph  Wurlitzer  Co., 

North  Tonawanda,  N.  Y. 


If  yoN  use  smell  motors,  vrih 
for  this  now  catalog  to^.  ; 
you  have  small  motor  problrim 
•end  la  year  spodAontiam  fa 
Speedway's  rooomaiendatioM. 


What  Mokes  a 
Mcdling  dick? 


Advortiainq  men  oqroo  .  .  .  the  list 
is  more  than  hall  the  stery. 
McGraw-HiU  Mailinq  LUts,  used  by 
loodinq  manufacturers  emd  indus¬ 
trial  sorrico  orqoBiBCrtions,  direct 
your  odvortisinq  and  solos  promo¬ 
tional  efforts  to  hoy  purchasing 
power. 


In  view  of  present  doy  difficulties 
in  maintaininq  your  own  moilinq 
liets,  this  offieiont  porsonolisod 
sorrico  is  particulcorly  Important  in 
socurinq  the  comprohonsivo  market 
covoraqo  you  need  and  want.  In- 
vostiqato  todoy. 


A  ONE-POUND  steel  ball  dropped 
from  S  ft.  bounces  harmlessly  off  a 
1-in.  thick  piece  of  Prestite,  new 
porcelain  developed  by  Westinghouse 
engineer  Eugene  H.  Fischer.  His 
ceramic  is  moulded  in  steel  dies  un¬ 
der  high  pressure,  and  can  easily  be 
shaped  into  intricate  designs.  It  is 
being  used  for  radio  tube  bases  and 
capacitor  insulators  as  well  as  for 
insulating  high-voltage  equipment. 


- - - 

HoGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


McGraw-Hill  Poblishiiig  Co.,  Inc. 


DIRECT  MAn  DIVISION 


330  West  42nd  Street,  New  York,  1 8,  N.  Y. 
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iere's  news  for  men 
adio  and  electronics 


By  Frederick  E.  Terman 

Professor  of  Electrical  Engineering  and  ExecuUTe  Head,  Electrical 
Engineering  Department,  Stanford  UniTersitjr  (absent  on  leaec), 

Director,  Radio  Research  Laboratory,  Harvard  University 

One  of  the  most  complete  works  of  its  kind  ever  published,  this  outstanding 
reference  work  presents  a  wealth  of  essential  theory  and  up-to-date  standards, 
practice,  and  data,  especially  selected  and  organized  to  meet  the  needs  of  the 
engineer  dealing  with  practical  radio  and  electronic  problems. 

13  big  sections,  covering 

1.  Tables,  Mathematical  Relations,  7.  Modulation  and  Demodulation 

and  Units  8.  Power-supply  Systems 

2.  Circuit  Elements  9.  Radio  Transmitters  and  Receivers 

3.  Circuit  Theory  10.  Propagation  of  Radio  Waves 

4.  Vacuum  Tuba  and  Electronics  11.  Antennas 

5.  Vacuiun-tube  Amplifiers  12.  Radio  Aids  to  Navigation 

6.  Oscillators  13.  Measurements 

Terman's  Handbook  concentrates  on  those  topics  which  the  radio  man 
thinks  of  as  constituting  radio  engineering — presented  in  concise  descriptions, 
fundamentals,  formulas,  procedures  useful  in  actual  design,  tables,  diagrams, 
etc.  Consult  it  for  data  needed  in  routine  problems  of  design  and 
practice,  or  in  investigation  of  special  problems  or  branches  of  work. 

1.  Check  your  methods  against  best  accepted  practice.  Save  time,  trouble, 
and  error — get  quick,  dependable  answers  to  your  questions,  when 
you  need  them,  from  Terman’s  Radio  Engineers’  Handbook. 

See  one  of  the  first  copies  off  press.  Just  mail  the  coupon;  pay  for  or 
return  the  book  after  ezamination.  This  authoritative  and  convenient  summary 
of  radio  engineering  knowledge  can  be  of  constant  and  valuable  aid  to  you. 
Send  the  coupon  today. 


M«re  than  1,000  pages,  6x9 
profusely  illustrated 


Soae  Features  of  the  Haiilbeok 


Tht  fonaulat  and  curves  on  skin  effect,  iaduc- 
tanee,  antnal  indnctance,  and  capaetty  represent 
Ike  most  complete  collecticns  ever  presented  in 
«e  {dace.  The  same  is  true  of  the  transmission- 
Hne  equations,  the  formulas  for  field  patterns 
aad  radiation  resistance  of  antennas,  the  treat- 
aient  of  ground- wave  and  nltra-high-frequcncy 
propagation. 

Network  theory  is  covered  in  a  straightforward 
and  eomprehensive  way  that  will  help  widen  the 
anderstanding  of  such  matters  as  Foster's  re- 
Bctanee  theorem,  attenuation  and  phase  equalis¬ 
ers,  lattice  and  ladder  filters  of  various  types, 
impedance  matching  and  insertion  loss,  the  rc- 
Istion  between  attenuation  and  phase  sUft,  etc. 
The  treatment  of  electron  optics  is  noteworthy 
in  that  h  is  the  first  einnaiary  of  the  sohjoet 
that  has  appeared  in  handbook  form,  and  also 
becauae  H  presents  the  most  eomplete  coUeetion 
of  data  on  electron  lenses 
yet  piAlishcd. 


MnOmAW-HILL  BOOK  CO..  SSP  W.  42nd  St..  Mew  York  18.  M.  T. 

Bend  me  Terman's  Radio  Engineers’  Handbook  for  10  daya’  szamlnation  on  approval 
la  10  daya  I  wiil  aend  14.00,  ploa  few  centa  postage,  or  return  book  postpaid.  (Poatago 
paid  on  caah  orders,  same  ezamination  and  return  privilege.) 


Position 


▲ddress 


.Company 


City  and  State 
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AND  OTHER  C  0,N  TROL  DEVICES 


AUTOMAT  I  C 
ELECTRIC 
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time-saving  suggestions  for  the  selection  of  the  right 
controls  for  each  job. 

Let  us  pool  our  knowledge  with  yours.  First  step  is 
to  get  a  copy  of  the  Automatic  Electric  catalog  of  con¬ 
trol  devices.  Then,  if  you  would  like  competent  help 
in  seleaing  the  right  combination  for  your  needs,  call 
in  our  field  engineer.  His  recommendations  will  save 
you  time  and  money. 


W»th  the  aid  of  Automatic  Electric  relays  and 
other  control  devices,  electronic  science  is  help¬ 
ing  industry  do  a  thousand  new  jobs — speeding  new 
electronic  ideas  through  the  laboratory  and  putting 
them  to  practical  use  on  the  production  line. 

Automatic  Electric  field  engineers,  armed  with  the 
technique  which  comes  from  long  experience  in  elec¬ 
trical  control  applications,  are  working  daily  with  the 
makers  of  electronic  devices  of  every  kind — offering 


AUTOMATIC  ELECTRIC  SALES  CORPORATION 

1033  Wesl  Van  Buren  Street  Chicago  7,  Illinois 

In  Canada:  Automatic  flactric  (Canada)  Limitad,  Toronto 
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Alto  manufacturort  of  high 
grada  cotton  and  silk  cov- 
•rad  wirat,  cotton  and  silk 
covaringt  ovar  anamal  coatad 
wirat,  and  all  conitructions 
of  LItz  wirat.  A  varlaty  of 
covaringt  m  a  d  a  to  cut- 
tomart'  tpacificationt,  or  to 
raguiramantt  datarminad  by 
our  anginaart.  Complata  da- 
tign  and  anginaaring  facili- 
tiat  ara  at  your  ditpotal; 
datailt  and  quotationt  on 
raquatt. 


ENAMELED 
MAGNET 
I  WIRE 

f  A  product,  retulting  from  many  yeart  of 
t  retearch  in  the  field  of  fine  wire  manu¬ 
facture,  that  meett  the  mott  rigid  re¬ 
quirements  of  radio  and  ignition  coils. 
A  new  coating  method  gives  a  smooth, 
^  permanently  -  adherent  enameling,  and 
J  mercury-process  tests  guarantee  perfect 
j  uniformity.  Great  flexibility  and  tensile 
^  strength  assure  perfect  laying,  even  at 
high  winding  speeds.  If  you  want  re¬ 
duction  in  coil  dimensions  without  sacri¬ 
ficing  electrical  values,  or  seek  a  uniform, 
leakproof  wire  that  will  deliver  extra 
years  of  service,  this  Hudson  Wire 
product  is  the  answer. 


HIDSOUIR^EJBO. 

WINSTED  •  CONNECTICUT 


Broadcast  Arrays 

{Continued  from  page  123 1 


circuit  is  revealed  by  adding  Eq  (25) 
and  Eq.  (26) : 

y  {M  -r  t)  E  E 

+  MR+jK  -ft 

This  equation  shows  that,  as  long 
Eq.  (23)  and  Eq.  (24)  are  satisfied 
the  input  impedance  of  the  circuit « 
a  pure  resistance  of  value  R. 

The  power  flowing  into  the  induc¬ 
tive  branch  (power  into  tower  No 
1)  is 

P,  -  U*R 

while  the  power  into  the  capacitive 
branch  (power  into  tower  No.  2)  u 
Pt  “ 

or,  dividing  Eq.  (29)  by  Eq.  (80), 

Il/Ic  -  Af  -  V7^. 

But,  from  Eq.  (21), 

Pi  -  71.7  /,* 
and  from  Eq.  (22)  and  the  fact  that 
7.  =  0.912  /„ 

Pi  -  44.0  /*»  =  36.6  /,’ 
Dividing  Eq.  (32)  by  Eq.  (33), 

Pi/P,  -  1.96  (34) 

SO  that  Eq.  (31)  yields  M  =  1.4,  and 
with  R  equal  to  the  characteristic 
impedance  of  the  transmission  lines 
(70  ohms),  the  series  capacitive  re¬ 
actance  is  98.0  ohms,  while  the  series 
inductive  reactance  is  50.0  ohms. 
When  the  circuit  of  Fig.  13  was  in¬ 
stalled,  impedance  measurements 
were  made  at  the  common  feed  point 
with  the  results  shown  in  Fig.  15. 

When  these  components  were  in- 


OOQ  BiOI _ !1 


)  mi  aio  an  aao  i»a*  _ 
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FIG.  15 — Reiolts  of  impedance  meature- 
ments  at  the  common  feed  point  in  Fig.  13 
for  frequenciee  on  each  tide  of  the 
assigned  frequency  of  1320  kc 
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While  new  applications  of  electronics 
are  numerous  and  amazing,  there  are 
many  old  down-to-earth  standbys  that 
go  into  the  design  and  construction  of 
electronic  equipment. 

Among  these  standbys  ore  S.  S. 
White  Flexible  Shafts  which  provide 
a  simple,  efficient,  dependable  means 
for  transmitting  power  around  turns 
and  under  other  conditions  which  pre¬ 
vent  a  direct  coimection,  and  for  re¬ 
mote  control  and  coupling. 

For  many  years,  S.  S.  White  Flexible 
Shafts  have  been  the  accepted  stand¬ 


ard  in  the  aircraft,  radio,  electronic  and 
other  fields — a  position  they  have  won 
and  held  through — 

(1)  Unmatched  excellence  in  both  qual¬ 
ity  and  performance. 

(2)  Widest  selection  of  sizes  and  char¬ 
acteristics  in  both  the  power  drive 
and  remote  control  types. 

<3)  High  caliber  of  S.  S.  White  engi¬ 
neering  cooperation  in  applying 
shafts  to  sp>e^c  needs. 

When  you  need  flexible  shafts,  or 
have  a  shaft  problem,  consult  S.  S. 
White.  Meantime,  get  acquainted  with 
the  range  and  scope  of  S.  S.  White 
Shafts  though  the  following  bulletins. 
BULLETIN  1238— Power  Drive  Flexible 
Shafts. 

BULLETIN  38-42 —  Remote  Control  Flex¬ 
ible  Shafts. 

Copies  mailed  to  you  on  request. 


DIVISION 


TE  DENTAL  MFG.  CO. 


DEPT.  I.  10  EAST  40th  ST.,  NEW  YORK  16,  N.  Y. 

IBLE  SHAFTS  AIRCRAFT  ACCESSORIES 

MOLDED  PLASTICS 

:>ED  RESISTORS  F  L  EX  I  B  L  E  _S  H  A  F  T  TOOLS 
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stalled,  it  was  found  that  the  current 
relations  were 

A  =  0.88  A  Z+ 160"  (36) 

While  these  values  were  not  in 
exact  agreement  with  those  predicted 
by  the  two  methods  described  in  this 
paper,  it  was  known  from  calculation 
that  the  desired  pattern  could  be  ob¬ 
tained  with  this  experimental  rela¬ 
tion.  Accordingly,  it  was  decided  to 
measure  the  field  intensity  pattern 
before  proceeding  with  fine  adjust¬ 
ments.  It  was  found  that  the  pattern 
obtained  was  so  close  to  the  desired 
pattern  that  no  further  adjustments 
were  necessary. 


fttirrCT 

STAINU^ 


A  cut  of  JELLIFF  .0008.  ALLOY 
"C"  WIRE  was  laid  upon  the 
above  square  ...  it  is  so  fine,  the 
camera  almost  missed  it. 


Meatarad  Field  lataNsity  Pattara 

While  the  mountains  and  rocky  ter¬ 
rain  around  Salt  Lake  City  are  the 
cause  of  very  high  attenuation,  there 
are  also  present  some  of  the  moat 
highly  conductive  areas  to  be  found 
anywhere.  This  highly  conductive 
area  lies  to  the  northwest  of  Salt 
Lake  City,  and  is  caused  by  the  lake 
itself  and  the  several  thousands  of 
square  miles  of  dried-up  lake  bed, 
rich  in  mineral  salts.  As  a  result,  any 
particular  type  of  directional  pattern 
soon  loses  its  identity,  since  the  high 
attenuation  to  the  east  and  south  and 
the  high  conductivity  to  the  north¬ 
west  and  west  stretch  and  constrict 
the  pattern  all  out  of  its  original 
shape.  In  fact,  the  extremes  of  con¬ 
ductivity  and  attenuation  are  such 
that  no  directional  pattern  can  re¬ 
main  looking  like  a  directional  pat¬ 
tern  when  measured  on  a  radius  of 
around  100  miles.  As  a  practical  re¬ 
sult,  the  benefit  derived  from  the  use 
of  a  directional  array  is  that  the  sky 
wave  in  the  direction  of  co-channel 
stations  has  been  reduced,  thus  per¬ 
mitting  the  use  of  higher  transmit¬ 
ter  power.  There  is,  of  course,  the 
added  consideration  that  in  certain 
strategic  directions,  the  high-angle 
radiation  is  increased.  This  helps 
provide  a  service  in  sections  where 
the  ground  wave  dies  out  rapidly. 

Another  point  noted  in  proof-of- 
performance  measurements  was  that 
measurements  made  on  the  east  ra- 
dials  at  distances  up  to  about  one 
and  one-half  miles  from  the  towers 
showed  less  signal  intensity  than  was 
indicated  by  the  projection  of  the 
curve  joining  intensity  measure¬ 
ments  made  further  away,  and  con¬ 
versely  that  measurements  on  the 
west  radials  showed  just  the  reverse 
of  this  effect.  These  effects  are 


Series  926 
for  Chassis  Mounted 
Gloss  Tubes  : 


Below  is  a  microphofo  of  the  same 
wire,  enlarged  420  diameters  .  .  . 
a  sturdy  uniform  wire. 


Series930 

for  Sub-Chassis  Mounted 
Glass  Tubes 


Series  929  For  Metal  Tubes 


Blrtcher  Clamps  ere  suitoble  in  oil 
applications  requiring  a  sturdy, 
posifive-action  device  for  securely 
holding  tubes  and  similar  ptug-in 
components  in  their  sodcets  un^ 
extreme  vibration  stresses. 
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For  Mitrophones  —  Exten¬ 
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For  Communication  Equip¬ 
ment  Mfgrs. 

WAISCO 

BRAIDED  WIRE, 

THIN  CABLES 

For  Aerials — Flexible  Con¬ 
nections —  Remote  Con¬ 
trols. 

WAtSCO 

CHEMICALS  &  ADHESIVES 

For  The  Radio  Trade. 


ALSO  EUROPEAN  AND  BANANA  PLUGS 
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BEFORE 

bolt  engages  locking  section  of  the  nut 


AFTER 

bolt  engages  locking  section  of  the  nut 


THE  IDEAL  RADIO  FASTENING 


One-piece,  all-metal  construction  gives  - 
Boots  Self-Locking  Nuts  advantages 
over  all  other  fastenings.  Boots  pre¬ 
vent  resistance  through  bad  contacts, 
prevent  any  loosening  of  connections. 


eliminate  vibration  noise,  simplify 
maintenance  and  assembly,  have  great 
re  usability,  eliminate  lock  -  washers. 
Our  engineering  department  can  help 
you  with  your  fastening  problems. 


rh*r«'s  o  BOOTS  NUT  for  every  application 


ROL'TOr 


ANCHOR 


BOOTS  AllCBAFT  MOT  COlPOliTIOH 

GCNCRAl  OFFICES.  NEW  CANAAN.  CQNNKTICUT 


FIG.  16 — Final  measured  polar  rodiatui 
pattern  obtained  alter  antennas  oi  KDYl 
were  adiusted  according  to  tbe  procedurti 
in  this  article.  Compare  with  the  Initially 
desired  pattern  in  Fig.  1 

caused  by  the  fact  that  the  towers 
are  spaced  sufficiently  that  at  dis¬ 
tances  of  less  than  one  and  one-half 
miles  the  reciprocal  distances  from 
the  measuring  set  to  the  two 
towers  are  unequal.  Another  con¬ 
tributing  factor  is  the  fact  that  Salt 
Lake  City  is  located  in  a  saucer¬ 
shaped  valley  with  the  transmitter 
near  the  lowest  point.  The  differences 
in  elevation  are  such  that  in  a  great 
many  parts  of  the  city  it  is  possible 
to  get  a  direct  airline  signal  from  the 
transmitter.  Since  the  city  lies 
toward  the  north  and  east  of  the 
transmitter  site,  Tvhere  the  ground 
level  rises  continuously,  it  is  not  pos¬ 
sible  to  evaluate  the  true  conductiv¬ 
ity  in  these  directions  by  radial  field 
intensity  measurements. 

To  overcome  these  effects  and  to 
obtain  a  horizontal  field  intensity 
pattern  which  was  a  function  of  the 
array  constants  and  not  of  the  ter 
rain,  it  was  decided  to  follow  a  com 
parison  procedure.  The  first  step 
w'as  to  float  tower  No.  2  and  to  feed 
tower  No.  1  with  5  kw  of  power.  Then 
field  intensity  measurements  were 
made  at  32  selected  locations  at  vari 
ous  angles  about  the  ^rray.  Each  lo 
cation  was  approximately  two  an 
one-half  miles  from  the  array.  It  was 
not  necessary  to  measure  the  dii 
tance.  It  was  only  necessary  that  th 
point  selected  be  far  enough  awa 
so  that  the  free  space  pattern  coul 
shape  itself.  Then  the  array  was  f« 
in  the  desired  manner  and  the  fiek 
again  measured  at  these  selected 
points.  At  each  particular  point,  the 
directional  field  intensity  was  then 
divided  by  the  nondirectional  field 
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Fog  has  suddenly  closed  in.  Yet  the  big 
transport  pokes  its  nose  through  the  murk 
and  21  passengers  alight  on  schedule! 
For  radio  beacons  have  kept  this  plane 
rigidly  on  its  course.  A  friendly  voice  from 
the  airport  warned  of  the  ugly  weather 
ahead  and  suggested  the  best  way  to  meet 
it.  Then,  as  the  plane  roared  in  to  the  run¬ 
way,  the  radio  voice  directed  a  perfect, 
unobstructed  landing. 

Aviation  is  only  one  of  many  fields  in 
which  radio  is  stimulating  progress.  While 
today  radio  manufacturers  are  all  out  for 
Mctory,  technical  improvements  devel¬ 
oped  in  wartime  will  enable  them  to  bring 
you  new  and  better  radio-electronic  prod¬ 
ucts  when  Peace  comes. 

Your  purchase  of  War  Bonds  wilt  help 
supply  American  fighting  men  with  the 
world’s  finest  equipment. 


Pioneers  in  the  field  of  radio-electronic 
research,  RCA  Laboratories,  through  fun¬ 
damental  study  and  endless  experiment, 
serve  America’s  great  radio  industry  at  war. 
When  peace  returns,  RCA  will  continue  to 
make  available  to  American  manufacturers 
of  radio  equipment  new  discoveries  and 
inventions  in  radio  and  electronics.  RCA 
research  means  greater  progress  for  the 
’  industry,  finer  home  radios  and  television. 
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Typical  apcciol  mounl- 
ing.  Scrcw-atud  Orccn- 
ohm  for  upright  mount¬ 
ing. 


Traicol  spocial  Icr- 
nunol.  Forrulo-tcrmi- 
nal  Groonohm.  Var- 
iou*  lug*,  pigtails 
and  oth*r  torminals 
aTailobl*. 


Th«  advantagos  of  thoso  woll-known 
groon-colorod  powor  rosistors  found  in 
quality  instrumonts  are  now  further  extended 
by  the  wide  choice  of  mountings,  terminals, 
tops,  combinations,  etc.  If  the  wide  selection 
of  standard  Greenohms  does  not  meet  your 
more  unusual  needs,  let  lu  design  and  make 
special  types  precisely  fitted  to  your  require¬ 
ments. 

if  Write  for  catalog.  Send  along  that  resist¬ 
ance  or  control  problem. 


CLMtOSTKI 


CUROSTAT  in.  CO..  Ik.  •  285-7  N. Git  St..  BmUyi.  N.T. 


intensity  to  secure  a  ratio  which 
could  be  plotted  to  show  the  direct¬ 
ional  pattern.  The  results  are  shown 
in  Fijr.  16.  Comparison  with  Fig.  1 
shows  that  the  desired  pattern  has 
been  obtained. 

Ceaclusiea 

The  results  obtained  at  radio  sta¬ 
tion  KDYL  show  that  either  the 
method  of  measuring  fields  of  the 
actual  array  or  the  model  method 
may  be  used  to  furnish  data  for  de¬ 
signing  the  phasing  and  matching 
networks.  The  model  method  may  ap¬ 
peal  in  some  cases  because  the  meas¬ 
urements  may  be  made  before  the 
actual  towers  are  erected.  Also, 
where  one  tower  is  between  0.3  and 
0.4  wavelength  tall,  neither  ground¬ 
ing  nor  floating  of  this  tower  will 
antirely  remove  it  from  the  picture 
when  the  field  intensity  per  ampere 
factor  of  the  remaining  antenna  is 
being  measured  on  the  actual  an¬ 
tenna  system. 

On  the  model  antenna  system, 
either  tower  can  be  removed  at  will. 
However,  the  use  of  models  requires 
a  large  area  clear  of  obstructions,  as 
well  as  a  high-frequency  oscillator, 
receiver,  recorder  and  turntable.  If 
all  of  this  equipment  is  not  readily 
available,  one  may  be  strongly  at¬ 
tracted  to  the  method  of  measuring 
field  intensities  on  the  actual  array. 

Appandix 

Determination  of  the  Effective 
Field  Phase  Angle  from  Field  In¬ 
tensity  Measurements: 

The  field  intensity  at  measuring 
point  A  (Fig.  5)  is 

P A  =  IiKa.i  +  a  -f-  td  (la) 

and  the  field  at  measuring  point  B  is 

F,  =  hK,.x  +  hKB.t  A  -  JW  (2a) 
where  A  is  the  angle  by  which  the 
field  from  tower  2  leads  the  field  from 
tower  1,  d  is  the  spacing  between  the 
towers,  X  is  free  space  wavelength, 
land  kd  is  2nd/X  radians  or  360  d/1 
jdeg.  Then 

Fa'  =  (IiRa.i)'  +  (/,«„.,)*  + 

2IJ,Ka.,  Ka.i  cos  (a  -H  W)  (3a) 

(/.A..,)*-l-(/iA,.,)*-f- 
21ilt Kn,  Kb,  I  cos  (A  —  kd)  (4a) 

Rewriting  these  equations,  we  ob¬ 
tain 

coa  (A  -}-  kd)  —  cos  A  cos  kd  — 

■in  A  sin  Aid  sin  — 

Fa'  -  (IiKa.i)'  -  (It Ka./)'  ,.  , 

2IiItKA.tKA.i 

cos  (A  —'kd)  —  cos  A  cos  kd  + 
sin  A  sin  -Aid  =  , 

Fs*  -  (hKB.iY  -  (UKB.tY  . 

1  2/,/,  As.,  As.,  .  .. 
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Through  Uncontrollahk 
Circumstances  . . .  Oui 
Catalog  was  Delay d 

Our  sincere  apologies  .  .  .  we’ve  trice 
to  be  patient,  and  hope  you  have  too,  be 
it  is  now  really  ready  for  mailing,  afto 
several  months’  delay  in  preparation.  It’j 
NEWER,  more  V  ALU  ABLE,  and  mote 
INTERESTING. 

We  promise  you  a  BE’TTER  book, 
however,  because  the  interim  has  al¬ 
lowed  us  to  include  many  new  items. 
The  catalog  is  packed  full  of  helpful, 
up-to-the-minute  information  on  tim¬ 
ing  motors  for  use  in  Automatic  Reset 
Timers — Time  Delay  Relays — Vacuum 
Tube  Circuit  Controls,  etc. 


Com  pie  ft  information  on  Timing 
Motors  by  The  Originators  of 
The  Timing  Motor 
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VOLTAGE  STABILIZERS 

(Monwfocturtd  tine*  1927.  U.  S.  Pat«nt«  1,985,634  and  1,983,633) 


•  Televl»ion 

•  Colorimeters 

•  Radio 

•  Signal  Systems 
\  X'Roy  Machines 
\  Sound  Recording 
\  Electronic  Devices 

•  Testing  Equipment 

•  Photo-Cell  Devices 

•  Production  Machinery 

•  Constant  Speed  Motors 

•  Motion  Picture  Equipment 

•  Communications  Apporotus 

•  Precision  loborotory  Apporotus 

•  other  Appllcotlons  Requiring 

Regulated  Voltages. 
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ENDtILL  MODEL 


Check  these  Raytheon  Advantages 


UNCASED  MODEL 


Holds  constant  A.C.  output  voltage  to  V2%. 
Stabiliies  at  any  load  within  its  rating. 

Quick  action — fluctuating  voltage  is  stabilized  instantly, 
variations  can't  be  observed  on  ordinary  volt  meter. 
Wide  A.C.  input  voltage  limits — 95  to  135  volts. 

Entirely  automatic  ...  No  moving  parts  . . .  Connect  it  and 
forget  it.  _ _ 


Available  in  sizes  from 
30  Waffs  and  up. 


Write  for  new  Bulletin  DL  48-537 


RAYTHEON  MANUFACTURING 


u«vv  "E". 

The  eoveiRd  ^'"^^^onufoctore  of 

Excellance  m  th 

wof  ,'s  where  f2,000  men 


f  4rnvfx.a/ru^ 

I  *1  /  yf  i90  vytLtOW  ST 
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Colonial  Electrical  Porcelain 
Uniform  in  Size  and  Quality 

Colonial  Porcelain  is  accurately  made  to  your  specifications  and  burned  in 
gas-fir^,  temperature  controlled  kilns.  That  is  why  each  finished  piece  of 
Colonial  Porcelain  comes  within  accepuble  tolerances.  It  resists  ^e,  fumes, 
rot,  rust,  corrosion  and  disintegration.  If  you  need  porcelain 
parts  for  your  products,  send  us  samples  or  drawings  for 
our  price  estimate. 


^  PO R  C  E  L  A  I N 


THE  COLONIAL  INSULATOR  CO. 

983  Grant  St.,  Ahran  11,  Ohio  •  Chtcofa  Oflka:  1704  Pnllorton 


;4tUUMtKiitf  THE  NEW  G-R 

TIME-O-MATIC  RELAY 


Eledro-Pneumotic  Switch 


^  THIS  compact,  light-weight 
^  electro-pneumatic  relay  has 
many  applications,  meeting  the 
need  wherever  a  measured  elec¬ 
trical  delay  is  required.  Timing 
range  may  be  pre-set  from  1  /5 
second  to  5  minutes. 

G-R  TIME-O-MATIC  Relay  is  supplied  to  operate  after  either  energiza¬ 
tion  or  de-energization  of  solenoid;  with  contacts  either  normally  closed  or 
open.  Snap  action  contact.  Operating  coils  furnished  for  direct  or  alternat¬ 
ing  current  covering  all  commercial  voltages  and  frequencies.  Not  affected 
by  temperature  changes.  Precision-built  to  give  long  and  accurate  service. 

...  Writ*  for  Information 
ELECTRONIC  DIVISION 


GLENN-ROBERTS  COMPANY 


Adding  Eq.  (6a)  to  Eq.  (6a), 
cos  A  cos  kd 

\Fm*  -  (IiKm.,)*  - 

[Fa*  -  (/,Ka.,)*  - 

UiUKaaKaa  (‘*1 

Subtracting  Eq.  (5a)  from  Eq.  (6a) 
sin  A  sin  kd 

[Fs*  -  (/,x..0*  -  (/iK ».,)*! 


These  two  equations  may  be  usee 
to  And  the  sine  and  the  cosine  of  th 
angle  A.  The  two  equations  art 
needed  to  determine  the  correct  quad, 
rant.  When  the  spacing  between  tb 
antennas  is  an  odd  multiple  of 
deg.,  Eq.  (7a)  disintegrates,  and  Eq, 
(8a)  alone  is  useful.  Under  this  con 
dition,  we  may  determine  the  sine  of 
the  angle  A,  but  we  need  further  in¬ 
formation  to  establish  the  correct” 
quadrant.  To  find  the  quadrant,  we 
must  establish  another  measuring 
point,  C,  on  a  line  which  is  perpen^ 
dicular  to  the  line  of  towers.  At  thi-« 
point,  the  field  intensity  is  given  byl 
the  relation  I 

Fr*  =  (/./Cc., )*+(/,  Ac.,)*  I 

-f-  2IiIiK  c.i  K  c.i  cos  A“  (9, 1 


,  Fc*-  (/lA'c.,)*- (/,«:c.s)* 
cosA  = - ^ 

j/lis  A  C.S  A  C.I 

The  angle  A  is  then  determined  by 
Eq.  (8a)  and  Eq.  (10a). 

Another  unfortunate  case  is  that 
in  which  the  towers  are  spaced  an 
even  multiple  of  180  deg.  apart.  Then 
Eq.  (8a)  is  useless.  In  this  event 
the  measuring  points  A  and  B  should 
eacK  be  displaced  from  the  line  of 
towers  by  an  angle  <f>.  Then  Eq.  (7a) 
and  Eq.  (8a)  may  be  used  directly, 
except  that  kd  cos  <f>  is  first  substi¬ 
tuted  for  kd. 


1009  FRUITVALE  AVENUE 
OAKLAND,  CALIFORNIA 


2107  ADAMS  STREET 
INDIANAPOLIS,  INDIANA 


"RADIO  BEAMS  or  light  beams* 
projected  within  optical  ranges,  must 
be  our  ultimate  goal,  for  they  offer 
the  greatest  promise  of  all  for  econ¬ 
omy,  depetidabilify  and  capacity.’’— 
F.  E.  D’Hnmy,  Western  Union  t'ice- 
president,  speaking  of  the  future  of 
telegraphy  before  the  FCC  on  Jtih 
8,  1913  during  telegraph  company 
merger  hearings. 
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I  '*1ME  itself  is  the  most  critical  of  all  our  needs  today  ....  time  to  make  ready 

the  tools  and  weapons  that  will  insure  Victory.  We  cannot  stretch  the  hours 
and  minutes  that  lie  at  hand.  But  we  can  borrow  from  the  fruits  of  the  time  that 
has  passed  —  from  the  years  of  research  stored  up  by  American  enterprise. 

It  is  this  reservoir  of  experience  that  has  made  possible  the  prodigious  wartime 
effort  of  American  industry.  The  Jeeps,  the  Flying  Fortresses,  the  General  Shermans, 
the  Liberty  Ships  ....  all  these,  in  their  vast  array,  were  born  of  knowledge  amassed 
through  many  long  years  of  learning. 

The  same  is  true  of  Simpson  electrical  instruments  and  testing  equipment.  They 
incorporate  all  that  has  been  learned  in  the  30-odd  years  Ray  Simpson  has  devoted 
to  instrument  design  and  manufacture  ....  all  the  experience 
and  know-how  of  a  group  of  men  who  have  long  been  associated 
with  him.  The  biggest  single  example  of  what  this  has  achieved 
is  the  full  bridge  type  movement  with  soft  iron  pole  pieces  found 
in  every  Simpson  Instrument.  It  is  an  acknowledged  finer  type 
of  movement  refined  to  its  higheac  and  so  designed 

that  it  permits  for  the  first  time  all:l^  ^onomies  and  speed  of  ff|||||||[ 

straight  line  production. 

For  today’s  vital  needs,  this  enables  Simpson  to  build  instru-  I  <4^ 

ments  of  Inherent  greater  accuracy  and  stamina,  at  an  unprec-  II  ^ 

edented  pace.  In  the  postwar  tomorrow,  you  can  rely  upon 
Simpson  experience  to  translate  and  best  apply  the  many  things 
learned  under  the  impetus  of  war  ....  to  provide  the  utmost  in 
lasting  accuracy  and  instrument  value. 


SIMPSON  ELECTRIC  COMPANY 

5200-5218  W.  Ktnzie  Street,  Chicago  44,  Illinois 


MaUAMPCRES 


Staff! ps  for  Victory 


Buy  War  Bonds  and 
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NEW  PRODUCTS 

Month  after  month,  manufacturers  de¬ 
velop  new  materials,  new  components, 
new  measuring  equipment;  issue  new 
technical  huUetins,  new  catalogs.  Each 
month  descriptiona  of  these  new  items 
will  be  found  here 


Plating  on  Plastics 

After  a  Great  Deal  of  research  and 
development,  Metaplast  Corporation, 
205  West  19th  Street,  New  York, 
N.  Y.  announces  that  its  method  of 
electroplating  metals  on  non-conduc- 
tive  surfaces  is  now  ready  for  wide 
use.  This  process  makes  it  possible 
to  make  platings  of  any  desired 
thickness,  maintaining  the  detail  of 
the  underlying  surface.  The  deposit 
is  non-porous,  is  smooth  and  of 
course  adhesive  in  nature.  The  char¬ 
acteristics  of  the  deposits  may  be 
changed  to  suit  the  re(}uirements. 
Thus  it  may  have  high  conductivity, 
high  resistance  .to  vibrational 
stresses  or  high  dimensional  sta- 


Plorting  <xpplied  to  insulating  panel 

The  method  saves  weight  and  criti¬ 
cal  materials,  eliminates  machine 
work  involved  in  manufacture  of 
complicated  metal  housings.  For  ex¬ 


ample  a  loop  antenna  in  a  poly¬ 
styrene  casing  may  be  electroplated 
for  electrostatic  shielding  properties. 
The  final  part  may  be  a  very  oddly 
shaped  plastic,  and  the  plating  may 
still  be  applied. 


Model  MW-2 

instrument  used  to  determine  the 
magnetic  fields  produced  by  residual 
magnetism  in  materials,  members 
and  parts  for  example  in  permanent 
magnets  where  it  is  desirable  to 
maintain  uniform  magnetic  proper¬ 
ties  ;  or  to  determine  strength  of  un¬ 
desirable  residual  magnetism  in 
parts  or  members  such  as  in  air¬ 
craft  compasses.  The  instrument  will 
measure,  in  milligausses  or  in  de¬ 
grees  of  defiection,  the  magnitude  of 
the  field  strength  due  to  residual 
magnetism  a  member  would  produce 
on  a  compass.  The  indicating  unit  of 
the  instrument  consists  of  a  stabil¬ 
ized,  low-gain  amplifier  and  an  elec¬ 
tronic  bridge  for  indicating  field 
strength  and  polarity.  The  pick-up 
unit  supplies  the  controlling  signal 
to  the  indicating  unit. 


Loop  in  polystyrono  plalod  lor  oloctro- 
Biotic  thiolding 

Applications  include  the  design  of 
insulator  and  conductor  as  an  inte¬ 
gral  piece  as  well  as  instrument  hous¬ 
ings,  collector  rings  and  commutat¬ 
ors,  uhf  refiectors  and  dipoles,  wave 
guides,  condensers,  coils  and  airplane 
members. 


Magnetic  Meters 

The  two  indicating  instruments 
described  below  are  designated  as 
Magnetometers.  Each  model  consists 
of  an  indicating  unit  and  a  pick-up 
unit.  The  indicating  units  have  a 
switch  by  which  the  range  of  the  in¬ 
strument  can  be  increased  by  multi¬ 
pliers  of  10  and  30,  giving  full-scale 
deflection  of  300  and  900  milligausses. 

Model  MW-2  is  an  inspection  type 


Model  MW-3 

Model  MW-3  is  a  portable,  compass 
adjuster  or  aircraft  analysis  type  in¬ 
strument  used  to  measure  the 
strength  and  polarity  of  the  mag¬ 
netic  field  produced  by  magnetized 
members,  armament,  electrical  cir¬ 
cuits  or  motors  within  aircraft.  The 
pick-up  unit  is  responsive  to  the  mag¬ 
netic  field  strength.  The  indicating 
unit  indicates  the  reading  obtained 
from  the  pick-up  unit.  The  pick-up 
unit  is  fitted  with  levelling  screws 
and  bubble  tubes  to  accurately  level 
the  unit  in  the  plane.  A  pair  of 
sights  provide  means  of  orienting  the 
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Synflex  Compounds  as  developed  in  our  own  laboratories  are  produced  only  In  the  form  of 
rods,  tubes,  shapes,  tapes  and  elastics.  These  distinguished  materials  meet  and  surpass  the 
most  exacting  requirements  of  the  electrical  and  aviation  industries.  Many  formulations  are 
available,  each  for  a  specific  job.  ‘ 

Synflex  FT  10  is  used  for  the  lowest  temperature  applications,  retaining  its  flexibility  to 
—  85  F.  *  "  Synflex  FT  11,  a  transparent  material,  is  effective  in  a  wide  range  of  working 
temperatures  from  —60  F.  to  188  F.  *  *  Synflex  FT  22  has  a  high  dielectric  strength  and  for 
many  applications  supplants  varnished  tubing  and  sleeving. 

Synflex  rubber-like  Tubings  are  in  continuous  lengths  from  B.  &  S.  -24  (.021  I.D.)  to  2.000  ' 
I.D,  Special  sizes  and  shapes  upon  request. 

Inquiries  invited.  We  will  gladly  submit  complete  test  methods,  data  and  samples. 


IXDrSTRIAI.  SVNTUnriCS  CORI’ORATION 

60  WOOLSEV  STREET,  IRVINGTON,  NEW'  )ERSEV 


Commiinication 

Components 


Universal  Microphones,  as 
well  as  Universal  Plugs, 
Jacks,  Cords,  and  Switches, 
are  vital  voice  communica¬ 
tion  components”  today  in 
the  War  Effort.  When  peace 
comes,  they  will  continue  to 
fulfill  their  role  in  a  postwar 
world  surmounting  the  bar¬ 
riers  of  distance  with  Radio 
and  Aircraft. 


UNIVERSAL  MICROPHONE  CO.,  LTD. 

INGLEWOOD.  CALIFORNIA 

(iANADIAN  DIV:  560  KING  5T.  WEST,  TORONTO  2 
FOREIGN  DIV;  301  CLAY,  SAN  FRANCISCO  11,  CAL. 


pick-up  unit  with  the  longitudinal 
axis  of  the  plane.  A  dial;  graduated 
from  zero  to  360  degrees,  permits 
measurement,  in  degrees  of  deviation 
of  the  compass,  of  the  magnetic  fields. 
The  indicating  unit  is  power-oper¬ 
ated  from  a  115- volt,  60-cycle,  a-c 
source,  and  includes  a  low-gain  am¬ 
plifier  which  is  stabilized  by  inverse 
feed  back.  The  amplifier  feeds  an 
electronic  bridge  network  to  which 
the  indicting  meter  is  connected. 
The  meter  of  the  indicator  is  a  zero- 
center  meter  with  a  full-scale  deflec¬ 
tion  on  either  side  of  center  of  30 
milligausses.  .While  the  instrument 
is  designed  primarily  for  magnetic 
control  of  the  air  frame,  it  may  also 
be  used  as  a  general  purpose  preci¬ 
sion  instrument  for  magnetic  meas¬ 
urements. 

Also  available  is  Model  MW-4 
which  utilizes  a  miniature,  self-level¬ 
ing  pick-up  unit  which  may  be  in¬ 
serted  in  a  3-inch  diameter  opening 
in  the  pilot’s  panel  or  may  be  used  in 
other  locations  where  the  space  is 
small.  This  unit  is  available  for  op¬ 
eration  on  either  60  or  400-cycle,  116- 
volts,  a.c. 

Waugh  Laboratories,  a  division  of 
Waugh  Equipment  Company,  420 
liexington  Ave.,  New  York,  N.  Y.,  or 
180  East  California  St.,  Pasadena, 
Cal. 


Dynamic  Braking  Relay 

Relay  Types  68HX100  and  67HXX- 
100  make  possible  instantaneous  dy¬ 
namic-braking  with  split-series  field 
motors.  Designed  to  give  positive 
action  with  less  i^ight  and  simpler 
mechanisms  for^^^d^  range  of  air¬ 
craft  and  other  applications,  the  re¬ 
lays  may  also  be  used  in  the  opera¬ 
tion  of  retractable  landing  gears, 
wing  flaps,  trim  tabs,  bomb  bay  doors, 
hoists,  and  similar  applications  util¬ 
izing  reversing  motors.  When  the  re¬ 
lay  is  used  in  winch  operations,  a 
simple  locking  dog  may  be  used  in¬ 
stead  of  a  large  magnetic  brake. 
Positive  contacts  select  the  proper 
field  winding  to  give  reverse  torque 
for  braking.  There  are  no  sliding 
contacts,  and  all  parts  and  contacts 
are  readily  accessible  for  inspection. 
The  relays  operate  in  all  positions, 
and  withstand  salt-spray,  vibration 
and  altitude  tests.  \ 

Struthers-Dunn,  Inc.,  1321  Arch 
St.,  Philadelphia,  Pa. 


Communication  Receirer  for 
Ground  Stations  or  Shipboavd 

Model  HM-10  communication  re¬ 
ceiver  features  what  the  manufac¬ 
turer  calls  “Unitized”  cells  which  are 
self-contained,  replaceable  circuit 
elements.  The  cellular  construction 
developed  by  the  manufacturer  per- 
mits  rapid  assembly  of  practically 
any  type  receivers  from  three  ba.^ic 
cells.  . 


In  Model  HM-10,  eight  cells 
mounted  on  a  common  chassis  con¬ 
stitute  the  receiver,  with  an  addi¬ 
tional  power  supply  cell  based  on  in¬ 
dividual  installations.  Four  of  these 
are  r-f  cells  and  are  located  on  the 
right  side  of  the  chassis,  in  which 
four  bands  of  tuned  radio  frequency 
are  provided;  two  i-f  cells  and  two 
audio  cells  are  placed  on  the  left  side 
of  the  chassis.  Connecting  each  cell 
to  the  other  are  nine  bus  bars,  which 
eliminate  the  need  for  conventional 
wiring  between  circuit  elements.  An 
optional  power  supply  cell  is  located 
between  the  two  groups  of  four  cells. 
This  power-supply  cell  is  available  in 
6,  12  or  24  volts  in  either  a  dyna- 
motor  type  or  in  a  vibrator  type,  or 
110  volt,  50-60  cps,  a.c. 

Another  feature  of  the  receiver  is 
the  r-f  coil  assemblies  of  the  rotat¬ 
ing  turret  type.  Model  HM-10  has 
four  r-f  bands,  with  four  r-f  coils 
wound  over  molded  Lucite  forms. 
Each  coil  is  provided  with  solid  silver 
contacts.  The  contact  points  on  the 
coils  wipe  against  matching  tumblers 
supported  by  the  cell-box. 

The  four  standard  bands  in  the  re¬ 
ceiver  are  1.49  to  2.67  Me,  2.625  to 

4.55  Me,  4.50  to  7.80  Me,  and  7.70  to 

12.55  Me.  The  i-f  selectivity  is  not 
less  than  6  kc  for  a  10  db  attenuation 
with  the  crystal  in  “off”  position.  A 
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CDT  SPRING  BINDING  POSTS 

Assm  A  rnmn  vmATm-pRoof  contact! 


1.  The  spring  —  unseen  but  most  important,  is  de¬ 
signed  for  long  life  with  minimum  pressure  loss  in 
service  —  corrosion  resistant. 

2.  The  “D”  shaped  hole  grips  the  finest  wire  and  holds 
it  in  perfect  contact.  This  special  Eby  construction 
gives  correct,  uniform  tension  across  the  entire  sur¬ 
face  of  the  wire. 

3.  Eby  spring  posts  have  dual  guides  —  makes  posi¬ 
tive  alignment  of  insertion  holes. 

4.  Made  from  the  highest  quality  material  to  meet 
rigid  manufacturing  standards  and  assure  maxi¬ 
mum  electrical  conductivity. 

5.  Recognized  standard  finishes  are  nickel,  silver, 
black  nickel,  and  cadmium, 

6.  Insulating  bases,  shields,  bushings,  and  spacers  in 
bakelite  and  ceramic. 

7.  Cap  markings  are  supplied  such  as:  AXT;  REC; 
GND;  HI;  A;  C;  Line;  — ;  -f-;  Ll;  L2. 

8.  Most  items  are  carried  in  stock  in  sufficient  quantity 
to  assure  quick  preliminary  deliveries. 


Eby  Spring  Binding  Posts  are  made  to  a  traditional 
standard  of  quality  and  workmanship,  backed  by  years 
of  experience  and  a  long  list  of  satisfied  users.  The 
actual  styles  shown  are  illustrative  of  the  wide  variety 
and  the  great  possibility  of  the  use  of  Eby  Spring 
Binding  Posts. 


A  BINDING 
POST  FOR 
EVERY  USE! 
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number  of  auxiliary  circuits,  pro¬ 
vided  in  the  receiver,  include  a  crys¬ 
tal  gate  in  the  i-f  channel  with  a 
manual  phasing  control  providel. 
Others  include :  A  beat-frequency  os¬ 
cillator  with  pitch  control;  an  aut<> 
matic  noise  limiter  for  reduction  of 
noise  at  the  detector,  provided  with 
an  off -on  switch;  an  inter-channel 
noise  suppressor  to  squelch  off-car¬ 
rier  noises,  provided  with  a  combi¬ 
nation  on-off  switch  and  squelch  level 
control ;  an  on-off  switch  for  the 
automatic  volume  control;  front- 
panel  operated  tone  control ;  manual 
r-f  gain;  manual  antenna  trimmer; 
and  tuning  control  lock. 

Harvey  Machine  Co.,  Inc.,  6200 
Avalon  Blvd.,  Los  Angeles  3,  Cal. 
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TYPE  B 

Amrlitude,  inches .  0  to  0.0623 

Frequency,  cyclea/min .  600  to  3600 

Frequency  cycle  period,  min .  1* 

Aeoelerattone .  12 

Table  eaiMusity,  lb . 

Table  area,  in.  z  in .  18  z  18H 

Wei^t  of  Machine,  lb .  800 

*  May  be  altered  to  suit  the  requirements  of  product. 
*•  Type  C,  32  g. 

Type  V.M.J.-4V  gives  vertical  mo¬ 
tion.  Its  specifications  are: 

Amplitude,  inches .  0-0.0625 

Frequency,  cyclea/min .  600-6000** 

Frequency  cycle  period,  min .  i* 

AooMeratums,  maz .  12.6 

Table  capacity,  lb .  100 


— 

Ttp»  VJt(I.I.-2H 


Tsrpe  V.M.J.-2H  gives  horizontal 
motion  and  is  especially  designed 
for  low  amplitude,  high  frequency 
vibrations.  Two  machine  types  (Type 
B  and  C)  are  available  as  standard 
equipment.  Specifications  are: 


D.  W.  ONAN  &  SONS 


1  926  ROYALSTON  AVE.. 
MINNEAPOLIS.  MINN. 


^ONAN  GASOLINE  DRIVEN  ELECTRIC  GENERATING  PLANTS  provld* 
•lectridty  lor  many  •loctronics  Jobs,  goneral  applications,  and  lor  omorgoncy 
sorrico. 

Thoy're  doing  a  war  wiiming  Job  todoy.  lumiihing  Titol  power  and  light  for 
scores  of  war  tgshs  on  all  the  fighting  fronts. 

Your  inquiry  regarding  present  or  post-war  needs  lor  ONAN  Electric  Generat¬ 
ing  Plants  will  get  prompt  attention. 


WAN  TED 

•  Small  Stampings 

•  Special  Terminals 

•  Soldering  Lugs 

•  Precision  Washers  up  to  %"  O.D. 


Manufactured  to  Your  Specifications 


Large  Tool  Room  Facilities 
plus  20  Years  Experience  insure 

HIGH  GRADE  STAMPINGS 
QUICK  DELIVERIES 

on  Medium  and  Large  Quantities 


DIEBEL  DIE  &  MFC.  CO. 

3658  N.  Lincoln  Ave.,  Chicago  13 
Phone:  WELIington  4202 


Vibration' Testing  Machines 

These  vibrating  machines  are  de¬ 
signed  to  produce  horizontal,  verti¬ 
cal  and  circular  motiou  at  high  fre¬ 
quencies,  and  may  be  used  for  break¬ 
down  testing  of  any  apparatus 
normally  subject  to  vibration  failure. 
Three  types,  V.M.J-2H,  V.M.J.-4V 
and  V.M.J.-3C  are  available. 


Awarded  to  each 
of  the  four  Onon 
Manufacturing 

Plants 


Rdtiiiqs  from 
350  to  35,000 
watt*.  50  to 
■00  CTclee,  110 
to  660  TolU, 
A.C.  —  6  to 
4000  Tolte, 
D.C.  Alee  dual 
A.C.  —  D.C. 
output  types. 


LECTBICITY  for  ANY  JOB-ANYWHEBE 


TabUwM .  18z24mabM 

Weight  of  merfiine,  lb .  800 

eeTwo  eets  of  quiek-chenge  pulleys  provide  in- 
queneiee  of  000-3000  end  I2QO-OOOO. 

Some  of  the  items  which  may  be 
tested  are  aircraft  and  tank  radios, 


Typo  VJ4.I.-4V 


radio  accessories,  dynamoters,  con¬ 
tactors,  flexible  tubing,  magnetos, 
quartz  crystals,  instruments  and 
other  devices  for  military  service. 


Cyclometer-Type 
Counter  Assembly 

Although  designed  for  registering 
rotary  coil  turns,  this  counter  unit 
is  adaptable  to  most  applications 
where  a  shaft  must  be  turned  a  pre¬ 
determined  number  of  times,  or  set 
at  any  pre-determined  position.  The 
exact  number  of  turns,  down  to 
tenths  of  a  turn,  are  recorded  on  the 
counter.  Standard  counters  record 
10  turns,  other  counters  available 
record  up  to  100-1000  turns.  Con¬ 
tacts  at  any  desired  inductance  value 
may  be  quickly  and  easily  set  when 
the  counter  is  used  with  rotary  coils. 
The  counter  assembly  includes  a  di¬ 
rect  shaft  drive  (1:1  drive  shaft  to 
driven  unit).  Shafts  can  be  of  any 
length.  The  gear  drive  is  direct,  with 
precision  cut  steel  gears.  The  counter 
itself  is  a  Veeder-Root  product.  The 
unit  weighs  8  ounces,  and  is  available 
with  either  right  or  left  hand  rota¬ 
tion.  It  can  be  supplied  with  name 
plates  to  suit  the  application. 

Barker  &  Williamson,  235  Fair- 
field  Ave.,  Upper  Darby,  Pa. 


pfR^SMANCe 


Imagine  splitting  an  ampere  into  thousandths. 
But,  that’s  our  business,  for  electronic  perform- 
ance  depends  upon  controlling  electrical  impul¬ 
ses  to  close  limitations.  If  you  use  transformers 
with  micrometer-^pe  specifications,  better  talk 
with  an  Acme  Engineer.  We  know  howto  build 
Plate  Supply  transformers.  Power  transformers. 
Filament  transformers.  Chokes,  etc.,  and  for  all 
electronic  applications. 


Si 

1 5, 4 


Typ*  VJ«.I..3C 


Motor-Generator 

Model  L32  motor-generator  is 
available  in  either  standard  models 
which  operate  on  6  volts,  d.c.,  input, 
or  in  models  rated  at  12,  24  or  115 
volts,  d.c.,  input.  The  a-c  output 
ratings  (which  vary  with  the  speed) 
are  1,  2  or  3  phase.  A  standard  model 
includes  a  speed  regulator  and  resis¬ 
tance.  A  speed  governor  is  available, 
if  desired.  The  speed  is  controlled 


Maybe  yon  need  something  like  this.  Z'AKVA* 
Auto  transformer.  119  volts  primary, 90/100/ 110/ 
120/130/200/210/220/230/240  secondary. 


Type  V.M.J.-3C  has  circular  trans- 
latory  motion.  It  was  built  from  de¬ 
signs  developed  by  the  U.  S.  Bureau 
of  Standards.  This  machine  fulfills 
the  requirments  for  tests  of  aircraft 
instruments  such  as  altimeters,  pres¬ 
sure  gages,  speed  indicators,  bomb 
selectors,  turn  and  bank  indicators, 
clocks  and  compasses.  Specifications 


type  c* 

Amplitude,  inches,  H  dia,  of  circle  on 

45"  plane .  0-.031 

Frequency,  oydee/min .  200-3000 

Acceleration .  10. S 

Table  capacity,  lb.  on  45”  plane .  2& 

Table  capacity  on  horisontal  or  vertiml 


Table  Area,  in.  z  in.  45°  plane .  24  z  24 

Table  Area,  horisontal  or  vertical  plane  12  z  10 
Weight  of  Machine,  lb .  450 

*  Type  "B”  machine  is  identical  to  type  “C"  ezcept 
that  three  fized  frequencies  are  fumianed  instead  of 
the  variable  controL 

Waugh  Johnson  Associates,  Inc., 
Ithaca,  N.  Y. 


within  1  percent  for  25  percent  vari¬ 
ation  in  the  input  or  the  load,  and 
the  generator  is  capable  of  deliver¬ 
ing  power  rated  at  27  volts,  2-phase, 
a.c.,  at  2400  rpm.  The  unit  is  base 
mounted,  measures  inches  long, 
and  is  2  inches  in  diameter.  It 
weighs  32  ounces.  It  is  equipped  with 
a  single  A-inch  shaft,  with  a  1-inch 
shaft  extension  which  protrudes  from 
the  front  of  the  case. 

Electric  Indicator  Co.,  110  Parker 
Ave.,  Stamford,  Conn. 


BREAKDOWN  TESTER 

A  compact,  portable  testing  unit  ideal  for  labo¬ 
ratory  or  production-line  use,  11$  volt,  60  cycle 
primary.  Adjustable  secondary  voluge  of  $00/ 
1000/I2$0/1300/17$0/2000/2$00  volts.  Mairo 
safety  features  combined  with  typical  Acme  high 
quality  construction  .  .  .  Write  for  Bulletin  140. 

THE  ACME  ELECTRIC  &  MFa  CO. 


CUBA,  N.Y. 


CLYDE.  N.Y. 
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ave  you  ever  been  out  of  a  job  ? 


IF  you  have  ever  been  out  of  a  job,  and  if  you 
had  a  wife,  children  and  slender, resources  at 
the  time,  then  the  fattest  paycheck  will  never 
quite  obscure  the  memory  of  the  days  and  nights 
you  lived  with  fear. 

Some  of  that  fear  lingers  in  every  man’s  mind, 
for  all  have  su£fered  in  some  degree. 

►  That’5  why  ydu  hear  the  words  * ’postwar 
planning**  so  often.  Americans  are  determined 
that,  one  way  or  another,  they  are  going  to  keep 
our  thousands  of  factories  going  after  the  war,  so 
that  there  will  never  again  be  a  vast  army  of  un¬ 
employed. 

As  usual,  in  a  democracy,  there  are  two  en¬ 
tirely  different  ideas  as  to  how  to  make  56  million 
jobs  grow  after  the  war,  where  only  46  million 
exiiSte^  before. 

Both' ki^s  of  people,  who  hold  these  different 
ideas,  sincerely  want  to  make  the  postwar  world  a 
better  place  for  you  to  live  in.  They  have  com¬ 
plicated  arguments,  backed  by  lots  of  figures. 

But  when  you  trim  all  the  arguments  and 
figures  down,  you  find  that  one  side  believes  in 
DIVIDING  jobs  to  make  them  go  round,  and  the 
other  side  believes  in  MULTIPLYING  jobs  so 
there  will  be  greater  opportunity  for  all. 

We  believe  in  the  MULTIPLYING  plan  for 
making  postwar  jobs  and  ask  you  to  believe  in 
it  too. 

Look  back  over  our  history.  What  made  us 
great?  Was  it  rich  soil?  Africa’s  is  as  rich.  Was  it 


What  you  can  do 


The  best  way  to  insure  good  jobs  and  better 
living  is  to  create  an  environment  fitvorable  to 
continuous  industrial  progress. 

The  best  way  to  insure  healthy  industrial  prog¬ 
ress  is  through  a  nation-wide  understanding  of 
the  fact  that  we  live  better  through  doing  more 
work  in  less  time. 

Nation-wide  understanding  of  that  fact  will 
result  in  laws  that  encourage  industrial  progress. 

Nation-wide  understanding  always  will  be  a 
will-o-the-wisp,  unless  each  business  man  does 
his  share  of:  (1)  Understanding  his  own  respon¬ 
sibilities  in  maintaining  industrial  progress; 
(2)  Explaining  the  relation  between  good  busi¬ 
ness  and  good  living  to  his  employees  and 
neighbors. 

The  newspaper  advertisement  reprinted  here  is 
McGraw-Hill’s  share  in  the  job  of  explaining 
the  source  of  good  living.  It  has  appeared  in 
Washington,  New  York  and  Chicago,  as  well 
as  in  all  McGraw-Hill  publications.  It  is  avail¬ 
able,  for  use  over  your  own  company  signature, 
in  your  plant  city.  A  mat,  six-column  size  for 
newspaper  reproduction,  will  be  sent  to  you 
upon  request.  Booklet  reprints  are  also  sup¬ 
plied  at  cost  ($10.00  per  thousandX 


President 


McGraw-Hill  Publishing  Company,  Inc. 


FREE  MATS:  If  you  would  like  to  publish  this  message  over  your  own  com¬ 
pany  name,  or  distribute  it  in  handy  booklet  form,  write  or  wire:  Research 
Dept.,  McGraw-Hill  Publishing  Co.,  Inc.,  330  West  42nd  St.,  New  York  (18),  N.Y. 
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Have  you  ever  been  out  of  a  job?  (cont’d) 


^  natural  resources?  China  has  them  in  abundance. 

I  NO,  the  greatness  and  the  good  living  of 
ri  America  is  the  direct  product  of  her  genius  for 
;  doing  more  work  in  less  time. 

i  Invention  is  the  source  of  improvement,  and 

Iimprot^ement  is  the  multiplier  of  jobs  .  .  .  when 
products  are  improved  in  service  or  style,  or  low¬ 
ered  in  price,  new  customers  are  attracted  and 
new  jobs  created. 

That’s  why  it  is  true  that  good  living  has  its 
;  source  in  industrial  progress. 

J  When  industrial  progress  is  interrupted,  we 
H  have  a  depression,  and  there  is  less  good  living. 

I  When  (through  courageous  investment  in  new 
i  and  better  products)  industrial  progress  is  resumed, 
1  we  go  on  to  even  higher  levels  of  good  living. 

►  If  every  able-bodied  person  in  America  is  to 
have  a  job,  then  we  must  all  understand  the  things 
’’  that  make  good  living  possible,  and  we  must  all 
help  improve  the  methods  that  have  given  so  much 
‘  good  living  to  so  many  people  already. 

For  businessmen,  that  means  a  constant  search 
for  improved  methods  and  machines,  a  regular 
,  year-after-year  investment  in  industrial  progress. 
This  means  avoidance  of  such  things  as  specula¬ 
tion  in  inventories  that  tend  to  create  booms  and 
depressions  rather  than  consistent  progress. 

For  every  citizen,  it  means  a  constant  search 
for  the  best  ways  and  means  to  prevent  and  cure 
depressions. 

Businessmen,  alone,  cannot  prevent  bad  times. 
It’s  a  job  for  every  citizen.  Every  American  can 
help  just  by  knowing  that  good  living  comes  from 
doing  more  work  in  less  time.  If  you,  and  all  other 
Americans,  swing  on  to  that  fact,  the  laws  that 
control  our  rate  of  industrial  progress  will  be 
better  designed  to  keep  the  improvement  engine 
^  running. 

That’s  where  government  really  can  be  helpful 
I  in  postwar  planning. 

It  can  encourage  the  ’’take  a  chance”  spirit 
that  is  the  basis  of  all  progress.  And  it  can  improve 
i-  the  measures  which  prevent  and  cure  depression. 


At  present,  our  laws  are  not  framed  to  encourage 
investment  in  new  and  better  methods. 

Many  local,  state  and  national  taxes  work  out 
in  favor  of  keeping  an  old  machine,  instead  of 
buying  a  new  one. 

^  There  are  tens  of  thousands  of  machines  in  the 
country  that  are  over  20  years  old.  Even  our  shiny 
new  war  equipment  is  living  3  years  in  one,  and 
will  be  old  when  the  war  is  over. 

Every  machine  should  be  regarded  as  obsolete 
as  soon  as  it  is  installed  and  work  started  on  a 
better  one.  In  the  long  run,  that  is  the  best  way  to 
multiply  jobs  and  create  better  living.  Our  laws 
should  encourage  the  process,  not  discourage  it. 

New  machines  can  only  be  bought  with  the 
profits  created  by  old  machines.  The  money  that 
is  laid  aside  by  industry  to  develop  and  buy  new 
machines  is  called  ’’Seed  Money.”  If  laws  take 
away  too  much  of  the  Seed  Money  of  business, 
that  will  prove  disastrous.  High  taxes  must  be 
paid,  but  they  should  not  destroy  Seed  Money, 
which  is  the  only  source  of  improvement. 

That’s  why  it’s  so  important  for  everyone,  no 
matter  what  his  walk  in  life,  to  know  this  funda¬ 
mental  fact: 

Industrial  Progress 
is  the  Source  of  all  Good  LixHng,** 


THE  McGRAW-HILL  NETWORK 
OF  INDUSTRIAL  COMMUNICATION 

24  publications,  which  gather  “war-news”  from  the  “war- 
production-front”  through  a  staff  of  more  than  153  editors  and  725 
engineer  >  correspondents  ...  More  than  1,500,000  executives, 
designers,  production  men  and  distributors  use  the  editorial  and 
advertising  pages  of  these  magazines  to  exchange  ideas  on  war- 
production  problems. 

McGRAW-HILL  BOOKS 

Publishers  of  technical,  engineering  and  business  books  for 
colleges,  schools,  and  for  business  and  industrial  use. 


This  advtrtisement  is  available  in  handy  booklet  form,  {Less  tkam  100 
copies  free.  Larger  quantities,  $1.00  per  100;  $10.00  per  1000.) 


McGRAW-HILL 

PUBLISHING  COMPANY,  INCiZlzBOOK  COMPANY,  INCi 
330  WEST  42nd  STREET,  NEW  YORK  {18),  N.  Y. 

THE  McGRAW-HILL  NETWORK  OF  INDUSTRIAL  COMMUNICATION: 

American  Machinist  •  Air  Transport  •  Aviation  •  Aviation  News  •  Bus  Transportation  •  Business  Week  •  Coal  Age  •  Chemical  St  Metalhirgiosd  Engineering 
^-o°*truotioa  Methixls  •  Electrical  Contracting  •  Electrical  Merchandising  •  Electrical  West  •  Electrical  iWorld  •  Electrooics  •  Engineering  A  Mining  Journal  e 
^  A  M.  J,  Metal  and  Mineral  Markets  •  Engineering  News-Record  •  Factory  Management] A  Maintenance  •[^Food^lndustries  •  Mill  Supplies  •  Power  • 

PriMluct  Engineering  •  TextileWorld  •  Wholesaler’s  Salesman 

i.  Business  Publishers  IntematifMial  Corporation,  an  affiliate,  publishers  of  Business  and  Technical  Magazines  for  Latin  America,  and  Overseas  Circniariog 
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HOT  m  OR  COIP 
AIR...  HERE  ARE 
THE  BABIES  THAT 
CAH  MOVE  IT! 


PILOT  BLOWERS  or*  produced  in  frvo  stand¬ 
ard  sizot  with  output  ranging  from  49  to  162 
C.F.M.  Among  Hio  innumorablo  applications 
for  thoso  dopondobio,  low-cost  Blowers  are: 
Forced  Draft,  Air  DkHbvHoH  in  Refrigeration 
systems,  Exhou$tmg  fumes  or  gases,  Cooling 
for  Radio  or  Electronic  Equipment,  Heating, 
Drying,  etc. 

Special  Blowers  employing  custom-buih 
Pilot  Motors  are  designed  to  deliver  any 
quantity  of  air  from  12  to  200  C.F.M.  A  re¬ 
quest  on  your  company  letterhead  will  bring 
complete  information.  Write  todayl 

F.  A.  SMITH  MANUFACTURING  CO. 

•01  DAVIS  STREET  •  ROCHESTER  S,  NEW  YORK 


BLOWIRS 


MADE  BY  THE  MAKERS  OF  THE  FAMOUS  PILOT  FRACTIONAL  H  P.  MOTORS 


Fobricerted  parts  for  electronic  tube  ond  con¬ 
denser  mcmuiacturers — including  discs,  bridges, 
supports,  stampings  in  any  shape  or  form,  con¬ 
denser  films,  etc.  Wo  ore  serving  hundreds  of 
leading  companies  since  1917.  Special  attention 
bos  been  paid  to  radio  tube  cmd  component 
mcmuiacturers  since  the  early  days  of  the  radio 
industry. 

Our  complete  manufacturing  facilities,  experi¬ 
ence  cmd  the  ciuick  understemding  of  our  ou- 
tomers'  problems,  blend  to  make  our  service  in- 
vcduoble  to  on  increosing  number  of  new  clients. 

May  we  quote  on  your  requirements  or 
dfsenss  your  mJco  problems  with  yon? 

FORD  RADIO  &  MICA  CORP. 

Joseph  J.  Lionc,  President 

538  63r<i  Str*«t  Brooklyn,  N.  Y. 

Establithed  1917  •  Te/ophese;  Wlsdter  9-8300 


Plastic  Insulating 
Grommets 

These  grommets  are  available  in 
four  standard  sizes  and  have  been 
developed  for  use  by  radio,  motor  ar.d 
electronics  manufacturers,  and  are 
designed  to  save  assembly  time  oper¬ 
ations.  They  are  matte  finished.  The 


holes  are  concentric  with  chambered 
corners  to  avoid  wire  chafing.  The 
threads  are  clean  and  are  lubricated. 

Creative  Plastics  Corp.,  970  Kent 
Ave.,  Brooklyn  5,  N.  Y. 


Improved  Kelvin  Bridge 

Model  K-1  Kelvin  bridge  incorpor- 
porates  an  a-c  (60-cycle)  bridge 
source  voltage,  and  uses  an  electronic 
null  indicator  in  place  of  a  galvano¬ 
meter.  The  equipment  is  completely 
self-contained  in  a  single  cabinet  and 
is  particularly  useful  for  routine 
measurements  in  production,  or  in  a 
laboratory,  on  low-resistance  ele¬ 
ments  such  as  fuses,  fuse  clips, 
switch  contact,  wire,  bonds  and  sim¬ 
ilar  items.  The  source  voltage  is 
rated  at  0.05  volt  and  the  over-all  ac¬ 
curacy  is  within  db  2  percent,  except 
for  resistance  values  below  0.0005 
ohm.  The  accuracy  at  the  lowest  re¬ 
sistance  that  can  be  measured  is 
0.0001  ohm,  dr  5  percent.  A  standard 
resistor  decade  (designated  as  DR- 
20)  ,  having  10  settings  ranging  from 
0.001  to  1.0,  is  available  with  the  in¬ 
strument.  Measurements  on  the 
bridge  are  obtained  by  the  rotation 
of  a  dial  which  is  directly  calibrated 
in  resistance.  The  dial  readings  are 
multiplied  by  a  factor  determined 
from  the  setting  of  the  standard  re¬ 
sistance  switch.  Several  hundred 
tests  per  hour  (with  suitable  test 
fixtures)  may  be  obtained;  the  in¬ 
strument  can  be  operated  at  high 
speeds  by  semi  unskilled  personnel. 

Industrial  Instruments,  Inc.,  156 
Culver  Ave.,  Jersey  City,  N.  J. 
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lOO-Cycle  Units 

F'ASTERN  Air  Devices,  Inc.,  (586 
Dean  Street,  Brooklyn  17,  N.  Y.) 
specializes  in  control  devices,  espe¬ 
cially  in  400-cycle  motors  for  electri¬ 
cal,  electronic  and  mechanical  appli¬ 
cations.  Some  of  the  motors  avail¬ 
able  include  the  following:  Model 
J31,  rated  1/50  hp,  single-phase  ca¬ 
pacitor;  J31A,  1/100  hp,  single  phase 
capacitor;  J83,  3-phase,  synchronous; 
and  a  high  power  induction  motor. 
Other  products  available  include  a 
d-c  to  400-cycle  a-c  inverter;  a  wide 
range,  constant  speed,  d-c  motor;  a 
permanent  magnet  field  d-c  voltage 
generator;  and  a  vibration-proof  re¬ 
lay. 

Performance  characteristics  of 
Model  J33,  3-phase,  synchronous  mo¬ 
tor  mentioned  above  are  as  follows: 
Voltage,  line-to-line,  116  volts;  speed 
8000  rpm;  phase  current  340  mils; 
synchronous  pull-in  torque  0.6  ounce- 
inches;  synchronous  pull-out  torque 
1.0  ounce-inches;  stall  torque  2.2 
ounce-inches;  phase  current  at  stall 
650  mils ;  weight  16  ounces. 


Adjustable  Electronic 
Time  Relay 

This  relay  is  a  hermetically  sealed 
unit  which  is  safe  in  explosive  and 
corrosive  atmospheres.  The  only  mov¬ 
ing  part  is  a  fast-operating  steel-en¬ 
cased  plunger  which  works  in  a  hy¬ 
drogen  pressure  atmosphere.  Time 
settings  are  continuously  variable 


UnilJJ  if  we  deal  with  truisms.  Here  .  .  . 

fresh#  sound#  original  designs  are  combined  with  materials 
of  merit#  and  collated  by  skilled  craftsmen  ...  for  use  in 
practically  every  type  of  communications  equipment  — 
amateur#  commercial  and  military. 


Material  things#  however#  are  not  sufficient  to  make  Card- 
well  condensers  the  quality  products  that  they  are.  Into 
them  go  an  additional  ingredient — a  heritage  of  pioneering# 
patience  and  judgement. 


within  the  range  and  may  be  ad¬ 
justed  to  precisely  the  required  oper¬ 
ating  point.  Standard  model  relays 
cover  time  ranges  from  0.05  to  0.6, 
0.10  to  10,  and  1  to  100  seconds  re¬ 
spectively.  Special  models  with  time 
ranges  up  to  5  minutes  are  also 
available.  Contact  capacities  are 
available  up  to  76  amps,  either  nor¬ 
mally  open  or  normally  closed. 

Durakool,  Inc.,  Elkhart,  Ind. 
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Like  a  trained  attack  force  strik* 
ing  swiftly  and  surely  at  new 
objectives.  Bell  Sound  Systems 
forged  ahead  with  fast  action  in 
taking  over  wartime  needs  for 
electronic  equipment.  As  pioneers 
in  the  development  of  improved 
systems  for  inter-communication, 
amplifying,  recording,  and  other 
purposes,  BELL  has  always  ad¬ 
hered  to  a  policy  of  progressive 
experiment  and  research.  This 
habit  of  looking  and  thinking 
ahead  gives  BELL  engineers  a 
head  start  on  new  requirements. 
Because  still  further  knowledge 
of  how  electronics  can  serve  a 
peacetime  world  is  being  gained 
from  this  wartime  production, 
you  can  look  to  BELL  Sound 
Systems,  Inc.  for  leadership  after 
Victory. 


BELLVOICE-PAGINB 
EQUIPMENT! 

For"I  efficient  vocal¬ 
paging  aind  plant-wide 
broadcasting  of  an¬ 
nouncements,  signals, 
recorded  music  —  the 
first,  com  plete  sys¬ 
tem  oVstandard  units 
designed  for  indus¬ 
trial  needs.  Quick, 
easy  expansion  or  re¬ 
arrangement;  adjust¬ 
able  to  any  variety 
of  noise  levels;  stand¬ 
ard  units  combine  to 
fill  needs  of  any  type 
or  extent.  Write! 


•M.  t.  MT. 

CERAM/C  HESfSrOKS 

Resistors  are,  in  the  final  analysis, 
energy  dissipators  and  as  such  they 
should  be  rugged.  Since  the  demands  of 
electronic  circuits  are  quantitatively  ex¬ 
acting,  a  resistor  should  lx  electrically  and 
mechanically  stable.  Ruggedness  and  sta¬ 
bility  in  a  resistor  gives  assurance  that  it 
will  retain  indefinitely  its  established  re¬ 
sistance  value  under  normal  loading. 

A  good  resistor  should  withstand,  without 
suffering  a  permanent  change  in  resistance, 
the  maximum  accidental  over-voltage  to 
which  it  might  be  subjected  in  service. 
Moreover  a  resistor  should  be  relatively 
free  from  microphonic  effects,  inductance 
and  capacitance  and  it  should  not  be 
affected  by  humid  atmospheres. 

“Globar”  Brand  Ceramic  Resistors  meet 
these  specifications.  Right  now  deliveries 
must  be  scheduled  according  to  priority 
ratings  and  date  of  order.  Nevertheless  we 
invite  you  to  tell  us  about  your  needs;  we 
pledge  our  best  efforts  to  assist  you. 

The  condensed  table  below  gives  you  at  a 
quick  glance  the  physical  and  electrical 
characteristics  of  the  more  commonly  used 
industrial  type  “GIoImu’”  Resistors. 


TYH  1 

A 

1 

a 

ini£TU 

Mn. 

%’ 

w 

lUMiin 

Max. 

U’ 

w' 

w’ 

MIr 

DUUNETER 

Max. 

r 

r 

r 

MSISTMKI 

Mia. 

2  ohait 

0.5claas 

0.05  ohois 

Nrliidi*iltafrii 

Max.  i 

0.2S  OMg. 

1  Ksg. 

100  oloas 

*ovnAU 

W«n  RATNK 

Max. 

S4  walls 

SAwalls 

150  walls 

NOIMAl  MTWG 
W./fap  la.  ot 
>adlrtHg^Sw4o<t 

t 

1  wall 

I  won 

2.5  walls 

MAXIMUM 

VOITAGI 

1 

400  V. 

400  V. 

**Nolt 

*Thes0  rmtingt  may  he  tubsfanfia/// 
increased  by  arfiTIcia/  cooling, 

OURACTBttSTK  COBnOOITS: 

TTFI  A:  Comparatively  Straifht  Line  Temperature  and 
VoHafe. 

TYH  I:  Nefative  Temperature  and  Voltage. 

TYM  CX:  Slightly  Poeitive  Temperature. 

Other  retittor  types  are  available  for  ^>ecialieed  applicatiom. 
TCKMMAIS:  Metalieed  ends  for  clip  mounting  or  wire  leads. 

** 

Type  CX  has  low  specific  resistance  and  cannot  be  subjected 
to  voltage  stresses  permissible  with  Types  A  and  B. 

Maximum  allowable  voKage  is  that  required  to  yield  maxi¬ 
mum  watt  rating. 

Globar  Division 

THE  CARBORUNDUM  COMPANY 

KM.  U.  (.  MT.  on. 

NIAOASA  FALLS,  N.Y. 

(CarbonUHliUB  and  Globar  are  registered  trade-marks  of 
and  indicate  manufacture  bj  Tbe  Carborundum  Company) 


Photoelectric  System  for 
Flame  Failures 

Fireye  Type  F28C  is  a  photoelectric 
system  for  providing  instantaneous 
fuel-cut-off  in  any  pressure-fed 
burner  in  the  event  of  flame  failure. 
It  is  capable  of  monitoring  flames  of 
any  intensity  in  oil,  gas,  or  pulver¬ 
ized  coal  burners,  and  operates  en¬ 
tirely  from  direct  observation  of  the 
flame  itself.  The  monitor  is  normally 
used  with  manually-ignited  burners 
to  cut  off  fuel  and  sound  an  alarm, 


FIREYE  Trp*  FiaC 


Typicsl  FIREYE 

Inacillsrioa  For  Aaa)a>sticsll]i  Ignited  Oil  Bomcr 

but  when  used  with  Program  Relay, 
T3T)e  R26,  in  burners  which  are  auto¬ 
matically  fired,  the  instrument  will 
progrram  the  fuel  and  pump  opera¬ 
tion,  the  intermittent  ignition  sys¬ 
tem,  purging  period,  and  the  recyc¬ 
ling.  Designed  to  operate  at  relative¬ 
ly  high  ambient  temperatures,  the 
monitor  is  mounted  directly  on  the 
furnace  wall  and  watches  the  flame 
through  a  window  in  the  wall  of  the 
fire  chamber. 

Combustion  Control  Corp.,  77 
Broadway,  Cambridge  42,  Mass. 


High-Altitude  Oil 
Capacitors 

Many  tests  and  studies  of  terminal 
breakdown  voltages  in  high  altitudes 
have  resulted  in  the  manufacture  of 
a  new  series  of  high-altitude  oil  ca¬ 
pacitors  by  Aerovox  Corp.,  New  Bed- 
f^d.  Mass. 

One  of  these  capacitors  is  similar 


4 


to  the  standard  Aerovox  Type  *12 
round-can  barrier-cap  units,  except 
that  one  terminal  is  a  short  screw 
post  while  the  other  terminal  is  a 
tall  insulator  post  with  a  corona 
shield  at  the  top.  The  cover  assem¬ 
bly  is  a  one-piece  ceramic  cap,  with 
the  can  top  spun  over  a  rubber  gasket 
and  the  cap  to  assure  hermetic  seal¬ 
ing.  The  arrangement  of  terminals, 
corona  shield  and  ceramic  cap  is  de¬ 
signed  to  minimize  surface  leakage, 
corona  losses  and  probability  of  volt¬ 
age  breakdowns  at  extreme  altitudes. 
These  new  aircraft.  Type  '12,  capac¬ 
itors  use  Hyvol  vegetable  oil  for  the 
impregnant  and  fill.  The  manufac¬ 
turer  states  this  special  oil  tends  to 
maintain  effective  capacitance  at  sub¬ 
zero  temperatures. 


Revolving  Armature 
Type  A-C  Generator 

The  manufacturers  of  Katolight 
generators  have  added  to  their  line 
of  products  the  Model  55  generator, 
which  has  a  rated  capacity  of  25  kw 
at  80  percent  power  factor,  single 
phase;  or  30  kw  at  80  percent  power 
factor,  three  phase.  The  unit  meas¬ 
ures  38iix24ix25i  inches,  and  weighs 
approximately  1375  lbs.  It  is  avail¬ 
able  in  standard  or  special  voltages. 


•f:- '  .V, 


The  inherent  voltage  regulation  is 
approximately  10  percent  between 
no  load  and  full  load,  with  3  percent 
speed  change.  It  is  a  six  pole,  re¬ 
volving  armature  type  generator  with 
separate  excitation  and  is  rated  at  a 
speed  of  1200  rpm.  Damper  windings 
make  it  suitable  for  synchronization. 
Designed  for  direct  attachment  to 
engine  bell  housing,  the  generator  is 
also  available  as  an  independent  unit 
with  standard  shaft  extension.  It  is 
available  for  clockwise  or  counter¬ 
clockwise  rotation  since  all  leads  are 
external. 

Kato  Engineering  Co.,  Mankato, 
Minn. 


SPECIAL  TRANSFORMERS 
for  Electronic  Applications 


♦v 

nm 

j^li^Ksively  in  the  de- 
OTOcture  of  all  types  of 

^l^nsformers  and  reactors.  Our 

^4jineers  ond  laboratory  technicians 


will  be  glad  to  cooperate  with  you  in 


the  working  out  of  any  problems 


cerning. transformers  up  to  10  K.V.A. 


whether  they  be  for  present  applica 


tion  or  your  post-wdr  planning. 


BACK  THE  ATTACK^BUY  WAR  BONDS 


CHICAGO  TRANSFORMER 

CORPORATION 

,  DIVISION  or  ESSEX  WIRE  CORPORATION 

3501  WEST  ADDISON  STREET  •  CHICAGO, 18 
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Radio  Receiver  Kit 

THESE  5-tube  kits  are  especially 
for  use  for  illustrating  theory  and 
practices  now  being  covered  in  basic 
or  pre-induction  radio  training.  The 
kit  is  designed  to  aid  students  in 
basic  receiver  subjects  such  as  recti¬ 
fication,  filtering,  detection,  r-f,  i-f 
and  a-f  amplification.  A  kit  consists 
of  wire,  hardware,  solder,  tubes  and 
speaker  for  the  construction  of  a  5- 


tube  a.c.-d.c.  superheterodyne  re¬ 
ceiver.  The  chassis  is  completely 
formed  and  punched  and  is  rust¬ 
proof.  The  circuit  includes  oscillator, 
r-f  and  i-f  stages,  contact-potential 
biased  audio  stage,  inverse  feedback, 
automatic  volume  control,  high  ca¬ 
pacity  filtering  and  a  self-contained 
antenna. 

Allied  Radio  Corp.,  Educational 
Div.,  833  W.  Jackson  Blvd.,  Chicago 
7,  Ill. 


Aircraft-Type 
Shockproof  Relays 

Shockproof  relays  designated  as 
"  “Amar”  are  stated  to  be  immune 
from  effects  of  gravity,  vibration, 

I  centrifugal  force,  centripetal  force, 

"  jerks,  or  shocks.  The  manufacturer 
states  the  relays  will  function  reli¬ 
ably  under  vibration  of  any  magni¬ 
tude  or  degree  of  acceleration  and 
Y  that  there  is  nothing  to  get  out  of  ad- 
I  justment  because  no  heavy  spring 
tension  is  used  on  the  armature.  The  || 
relays  can  be  made  to  specifications 
regarding  contact  arrangements,  volt-  fS 
ages,  mounting  details,  or  other  re-  t! 
t  quirements.  They  are  adaptable  to  a  1  ■ 
wide  range  of  contact  arrangements,  L 
from  SP,  ST,  up  to  and  including  6  | 

pole,  DT ;  or  for  series  contacts,  ^ 

double  breaks,  etc.  : 

Automatic  Electric  Mfg.  Co.,  Man¬ 
kato,  Minn. 
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The  New  6enie  in  a  Bottle 


Arabian  Nights'  analogies  are  left  far  behind  when  we  talk 
about  the  future  possibilities  of  electronic  energy  in  thin 
glass  tubes:  the  twentieth  century  genie  in  a  bottle.  An  in¬ 
credibly  sensitive  and  positive  control  of  industrial  processes 
is  now  possible,  and  every  industry  must  face  the  prob¬ 
ability  of  technical  revolution. 

Back  of  the  electron  tube,  energizing  it,  is  the  transformer.  Both 
in  war  and  in  peace  this  mechanism  is  the  special  concern  of 
Stancor  engineers.  Many  improvements  developed  and  tested 
in  war,  and  new  developments  planned  for  peace,  will  emerge 
from  the  Stancor  laboratory  to  contribute  to  post-war  industry. 


POST-WAR  FACILITIES 


^  niNQSTIN  UADS 
if  BASn  A  CAM 
if  SPOT  WILDnS 
if  FABBICATIOIIS 
if  MITAL 


OANIEl  KONO/kKJ<AN  (opobititiM  in  tha  pr*. 
cisien  componant  fMd  oca  divanillad  and 
tpacioliiad.  Laoding  tupplian'  af  hingtlan  . 

laadt,  betas  and  cops  for  alactronk  opplko-  J 

Nont — pracnion  momifoctura  of  matol  tpa- 
ciohy  products  is  enotbar  important  function. 

Tho  DANIEL  KONOAKJIAN  line  of  spot  weld¬ 
ing  equipment,  too,  bos  aomod  o  reputation 
for  sarvka  and  ofRciancy  since  1922. 

With  tbroa  complataly  equipped  plantt  avail-  ^ 

able  for  supplying  present  or  post-war  require¬ 
ments,  OANIEl  KONOAKJIAN  invHas  inquiries  k 

opplkable  to  tbose  facilities.  Our  engineers  ^ 

will  be  boppy  to  collaborate  in  your  problems. 


Variable  Frequency 
Electronic  Generator 

Momx  CML  1400  GENERATOR  was  de¬ 
veloped  for  applications  requiring 
test  power  at  various  loads  through 
a  wide  frequency  range.  It  delivirs 
power  with  good  regulation  and 
waveform  over  a  frequency  range 
of  300  to  3500  cycles.  Other  applica¬ 
tions  of  the  unit  include  complete 
tests  on  the  production  line,  testing 
aircraft  radio  installations  in  a  plane 


BUY  WAR  BONDS 


TODAY  in  WAR.,.  TOMORROW  in  PEACE 


W/HMS  an</ MOifMJS 


\\ 


Brach  Marine  i 

•  T** 

Antennas  and 
Mounts  are  now 
manufactured  100% 
for  the  service  of 
Uncle .  Sam'^s 
amphibian  tanks,  PT 
boats,  etc.  But  with 
the  dawn  of  Victory 
we  shall  be  ready 
and  able  to  utilize 
our  enhanced 
experience  and  war¬ 
time  ’’know  how”  in 
supplying  the 
civilian  requirements 
for  antenna  equip¬ 
ment  for  ship-to- 
shore  communi- 


L.  S.  BRM'II  IIFC.  four. 

World’s  Oldest  and  Largest  Manufacturers  of  ftadio  Antennas  and  Accossortes 

55-65  DICKERSON  STREET  •  NEWARK  N.  J. 


or  repair  shop,  and  testing  trans¬ 
formers  and  condensers.  The  unit  in¬ 
cludes  a  variable-frequency  oscillator 
and  several  driver  stages.  A  special 
control  circuit  maintains  output  volt¬ 
age  at  a  substantially  constant  level 
from  no  load  to  full  load.  The  power 
output  is  rated  1400  watts  at  120 
volts  rms,  with  a  load  of  unity  power 
factor. 

Communications  Measurement 
Laboratory,  120  Greenwich  St.,  New 
York,  N.  Y. 


Aviation  Generator 

Model  P-2  high  speed  aviation  gen¬ 
erator  is  suitable  for  both  auxiliary 
and  main  engine  applications.  It  is 


rated  at  28.5  volts,  200  amps  at  5,000 
to  10,000  rpm.  It  weighs  36  lbs. 

Eclipse-pioneer  Div.,  Bendix  Avia¬ 
tion  Corp.,  Teterboro,  N.  J. 
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Can  Get  You  Out  of  That  Hole! 

(^<Xc£4  f  ^*Ul*UpX*l*HC*U  f 
.  .  .  and  hundreds  of  other  needed 


Telephone  Orders  to  BRyant  9-1946 


Tube  Substitution  Chart.  A  pam¬ 
phlet  fitting  standard  size  loose-leaf 
binders  and  containing  charts  and 
data  on  radio  tube  substitutions  has 
been  compiled  by  the  engineers  of 
Sylvania  Electric  Products,  Inc. 
The  pamphlet  includes  substitution 
charts  for  150-ma  a-c  d-c  receiver 
tubes,  300-ma  a-c  d-c  receiver  tubes 
and  battery  tube  types,  edited  to 
conform  with  the  WPB  civilian  ra¬ 
dio  tube  program.  Pamphlet  avail¬ 
able  from  Sylvania  Electric  Prod¬ 
ucts,  Inc.,  Emporium,  Pa.,  or  Syl¬ 
vania  distributors. 


[  simplified  manual 
if  radio  theory 
and  equipment 


This  book  approaches  radio  equipment  and 
hcory  on  a  purely  practical  and  simplified 
lasis,  and  omits  all  mathematics,  physics, 
implicated  formulae,  and  involved 
graphs.  You  can  start  on  page  one  of 
his  simplified  book  and  by  following 
hrough  in  your  spare  time  learn  enough 
ifieful  radio  principles  to  start  right  in  do¬ 
ng  practical  radio  work  as  repairman, 
echnician,  or  operator. 


Plastics.  Catalog  No.  103  presents  a 
variety  of  plastic  parts  which  the 
company  below  is  able  to  supply. 
Among  the  items  described  and  il¬ 
lustrated  are:  instrument  knobs, 
pointer  knobs,  push  buttons,  ter¬ 
minal  and  control  knobs,  control 
balls,  dials,  pointers  and  headless 
setscrews.  Catalog  No.  103  available 
from  Kurz-Kasch,  Inc.,  Dayton, 
Ohio. 


Just  PiJAished 

BASIC  RADIO 
PRINCIPLES 


■y  Copt.  Maurice  G.  SufFcre 
Sieaal  Corps,  U.  S.  Aney 
271  pop**,  5Vt  I  t,  269  lllustraflons,  $3.00 


units 
corn- 
order 
run 
s  and 
or  60 
idard 
for- 
arder 
leter- 
3cale. 
150 


Circuit  Tester.  Rotobridge,  an  au¬ 
tomatic  high-speed  mass  production 
tester,  is  described  in  a  6-page 
folder.  The  folder  describes  how  the 
Rotobridge  detects  trouble  and  er¬ 
rors  automatically  and  checks  cir¬ 
cuit  resistance  values  as  low  as 
0.001  ohms,  with  Wheatstone  bridge 
precision.  Copies  of  the  Rotobridge 
folder  available  from  Communica¬ 
tion  Measurements  Laboratory,  11&- 
118  Greenwich  St.,  New  York,  N.  Y. 


gKUK  ure  full  explunatiouH  of  the  major 
io  theories  au«l  actual  railio  e.4Uit>.iieut  to 
•  the  practical  radio  luaii  a  iiioioiigh 
lerstandiiig  of  the  construction  and  fune- 
tion  of  the  composite  parts  of  radio  equip- 
liient.  ‘ 

The  luauiial  begins  with  the  most  funda- 
on  to  more 


mental  radio  theory.  _ 

|iartlctilarize<l  tlisciissions  of  radio  theory  and 
ei|ulpment.  Straiglitiorward  descriptions 
rhow  how  various  types  of  radio  e<iuipment 
^re  represented  tliagrammatically,  how  they 
'•re  constriiotefl.  tlieir  various  capabilities, 
iiud  the  principles  nc»-essii ry  to  keep  in  mind 
tor  the  best  work  from  all  kinds  of  equip¬ 
ment. 

The  manual  shows  how  to  recognize  and 
interpret  radio  symbols  and  understand  the 
■Miy  the  individual  sy minds  are  joined  to- 
,:ether  to  form  a  circuit. 


Constantly  on  the  alert  for  com¬ 
ponents  and  equipment  needed 
in  vital  war  production,  we  have 
on  hand  vast  selections  from 
America’s  leading  manufacturers. 
Trained  expediters  rush  your  re¬ 
quirements  ...  and  can  help  you 
with  priority  problems.  Call  on  us 
when  you  need  techriical  advice. 


w49  imporiami  book  for: 

t*  M«ii  tolni  into  the  Armed  Fei 
.here  raata  alaye  a  vital  part 
o  Radio  oporaton  and  radio  repair- 
who  And  thomMlvee  hamperod 
n,  a  limited  knowledge  of  radio 


Metal  Stampings.  In  a  large-size, 
hard-cover  book  attractively  printed 
in  two  colors.  The  Fred  Goat  Co. 
Inc.  and  its  affiliates  and  subsid¬ 
iaries  present  Fifty  Years  of  En¬ 
gineering  Achievement  by  means  of 
a  pictorial  presentation  of  a  few 
of  the  machines  and  products  turned 
out  during  this  period.  These  in¬ 
clude  the  Goat  satchel-bag  packag¬ 
ing  machine,  automatic  carton,  tag 
and  label  presses,  fur  marking  ma¬ 
chine,  stampings  for  electronic 
tube  structures,  form-fitting  tube 
shields,  small  aircraft  and  elec¬ 
tronic  control  devices,  stored-en- 
ergy  type  of  resistance  welding  ma¬ 
chine,  sheet  metal  w’ork,  and  an  in¬ 
teresting  two-page  picture  storj' 
telling  how  induction  brazing  and 
unique  press  operations  aided  pro¬ 
duction  of  a  bomb  fuse  seat  liner. 
The  Fred  Goat  Co.  Inc.,  314  E  Dean 
St.,  Brooklyn,  N.  Y. 


p  Applieanti  for  Civil  Servico 
r'-'jio  oxaminationi 
0  Boflnnon  in  radio  who.  in  j 
thoir  iparo  time,  want  to  ^ 
learn  eneaph  uuful  radio 
prInciplM  to  itart  ripht  in 
dolni  practical  radio 


ExamiN*  it 


10  DAYS 


Deliveries  made  as  fast  as 
wartime  conditions  permit 


........................... 

McGRAW-HILL  BOOK  CO..  • 

330  W.  42nd  St..  New  York  IS.  N.  Y.  ■ 

Send  me  Suffem’s  BASIC  RADIO  PHINCII'LRS  : 
for  10  days'  examination  cm  approval.  In  10  days  ; 
I  will  send  you  $3.00  plus  lew  rents  postape  or  . 
return  book  postpaid.  iWe  pay  postace  on  rash  ! 
orders.  1  ; 


Name 


Alldress 


City  and  State, 


RADIO  COMPAHY 


l‘osttlon 


Company 
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They’re  Ideal  for  USO 

in  Aircraft  and  Navai 
Eqnipniont .  . . 

because  they  retain  their  values  and  char¬ 
acteristics  under  extremes  of  temperature, 
humidity  and  climatic  changes.  Also  be¬ 
cause  of  their  noiseless  operation  and  ex¬ 
ceptional  durability. 

• 

STANDARD  RANGE 

1000  ohms  to  10  megohms. 

HIGH  VALUES 

I  15  mogohms  to  1,000,000 
megohms. 


It's  appendicitis!. ..rush  a  ski  plane!'! 

q4?«h* 


SNOWBorND  in  a  htfming  camp  ...  no 
d<»ctor...no  telephone... and  a  man's 
life  in  danger!  Yet  help  is  summoned 
instantly  v  ith  a  ”walkie-talkie”  radio... 
an  instrument  that  is  playing  such  a 
vital  role  on  our  battle  fronts  today, 
with  scores  of  civilian  uses  in  prospect 
after  Victory. 

And  it  is  scientific  products  like  these 
which  will  save  lives,  bring  new  com¬ 
forts,  conveniences  and  foster  employ¬ 
ment  for  everyone  in  the  postwar 
reconstruction  era. 


•After  Victory 


The  new  skills  and  techniques  we  are 
continuously  acquiring  in  our  war  pro¬ 
duction  of  precision  parts  have  made  it 
|>ossible  for  us  to  develop  low  cost  mass 
production  methods  in  the  making  of 
the  parts  so  necessary  to  the  proper 
functioning  of  scientific  instruments. 


(Belou-)  A  few  of  the  many 
thousands  of  our  precision- 
made  parts  that  are  help, 
ing  bring  Victory  closer, 
and  which  will  help  mould 
our  world  of  tomorrow. 


ERICSSON  .1 


SCREW  MACHINE  PRODUCTS  CO.,  INC. 


Automatic  Frequency 
Response  Recorder 

An  automatic  frequency  response 
recorder  used  in  combination  w.th 
General  Radio’s  audio  beat  frequei  cy 
oscillator  is  a  measuring  setup  de¬ 
signed  to  serve  as  a  labor-saving  de- 
vice,  which  may  be  used  by  unskilled 
help  to  perform  a  multiude  of  me;i3- 
u  remen ts  of  electro-acoustical  ap. 
paratus.  The  recorder  and  oscillator 


may  also  be  used  as  separate  units 
since  the  setup  does  not  involve  com¬ 
plicated  connections.  The  recorder 
has  an  automatic  frequency  run 
ranging  from  20  to  20,000  cycles  and 
covers  a  range  of  either  20,  40  or  60 
db.  Recording  (in  ink  on  standard 
semi-log  paper)  may  be  made  for¬ 
wards  or  backwards.  The  recorder 
stops  automatically  at  any  pre-deter- 
mined  point  of  the  frequency  scale. 

Sound  Apparatus  Company,  150 
West  46th  St.,  New  York  19,  N.  Y. 

Low'Loss  Resistor 
Coil  Coating 

A  NEW  TYPE  LOW-LOSS  resistor  coat¬ 
ing  marketed  under  the  trade  name 
of  Lectraseel  is  a  vitreous  coating 
which  is  highly  resistant  to  thermal 
shock.  The  manufacturer  states  its 
co-efficient  of  expansion  and  contrac¬ 
tion,  parallels  that  of  ceramic  cores 
now  used  and  that  weather  tests  in¬ 
dicate  that  coils  coated  with  this 
coating  will  not  corrode. 

Pemco  Corp.,  Baltimore,  Md. 


Literature _ 

Engineering  Bulletins.  Complete 
data  on  grades  and  applications  of 
Panelyte,  a  structural  plastic,  is 
available  in  binder  form  for  filing 
and  easy  reference  from  Panelyte 
Division,  St.  Regis  Paper  Co.,  230 
Park  Ave.,  New  York,  N.  Y. 
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Throat  Microphone.  Catalogue  No. 
961  presents  data  on  U.  S.  Army 
Signal  Corps  throat  microphone 
type  T-30-S.  Diagrams  of  the  oper¬ 
ational  circuits  and  extension  cord 
assemblies  are  included.  Descrip¬ 
tive  data  is  included  on  the  func¬ 
tions  of  the  instrument,  complete 
description,  wearing  methods,  re¬ 
sistance,  microphone  current,  re¬ 
pairing,  dimensions  and  component 
weights.  A  price  list  is  also  in¬ 
cluded.  Catalogue  No.  961  available 
from  Universal  Microphone  Co.,  In¬ 
glewood,  Calif. 

Electronic  Tubes.  Technical  data 
pertaining  to  various  electronic 
power  and  transmitting  tubes  manu¬ 
factured  by  Electronic  Enterprises, 
Inc.,  is  given  in  their  latest  booklet. 
The  operation  of  mercury  vapor 
rectifier  tubes  is  given.  Among 
those  described  in  the  booklet  are 
type  866A/866  half-w’ave  mercury- 
vapor  rectifier,  type  872-A  half¬ 
wave  mercury-vapor  rectifier,  type 
575-A  half-wave  mercury-vapor  rec¬ 
tifier,  type  886  half-wave  high- 
vacuum  rectifier,  type  371-B  half¬ 
wave  high-vacuum  rectifier,  type 
8020  half-wave  high-vacuum  recti¬ 
fier,  type  EE-200  power  amplifier 
oscillator,  class  B  modulator,  and 
type  100-TH  transmitting  triode, 
tantalum  anode.  Booklet  available 
from  Electronic  Enterprises,  Inc., 
65-67  Seventh  Ave.,  Newark,  N.  J. 


Electronic  Heating.  The  story  of 
electronic  heating  for  high-speed 
brazing,  hardening,  annealing  and 
soldering  is  given  in  Electric  Heat, 
third  quarter,  1943  (a  Gr-E  pubiica- 
tion).  This  issue  contains  other  ar¬ 
ticles  on  electronic  heating  an  ong 
which  are  “Heating  Soft  Metal- a 
major  application  of  electric  imi  ver¬ 
sion  heating;  “Electric  Heat  Solves 
Wrapping  Problem,”  telling  how 
electric  heat  offered  the  solution  to 
wrapping  cheese  since  tin  foil  went 
to  war.  This  issue,  designated 
GES-3130-2,  is  available  from  Gen¬ 
eral  Electric  Co.,  Schenectady,  N.  Y. 

Bulletin  GEA-4076  describes  the 
electronic  method  of  heating  metals, 
and  gives  in  detail  the  specifications 
of  both  the  5-kw  and  15-kw,  550-kc 
electronic-  heaters.  Parts  which 
may  be  brazed,  soldered,  or  surface 
hardened  by  electronic  heating  are 
included  in  this  bulletin.  Bulletin 
GEA-4076  available  from  General 
Electric  Co.,  Schenectady,  N.  Y. 


Rectifier  Equipment.  In  a  ten-page 
booklet  Selectro-Plater,  a  rectifier 
unit,  is  described.  Selectro-Platers 
are  used  for  chromic  acid  anodizing 
and  sulphuric  acid  anodizing  of 
metals.  This  booklet  available  from 
Green  Electric  Sales  Corp.,  130  Ce¬ 
dar  St.,  New  York,  6,  N.  Y. 


Timing  Motors  and  Devices.  Syn¬ 
chronous  motor  driven  and  elec¬ 
tronic  timing  devices  are  covered  in 
a  twenty-four  page  catalog.  No.  112, 
which  also  includes  descriptions  of 
many  recent  developments  in  the 
field  of  timing  engineering.  An  out¬ 
line  of  the  principles  used  in  tim¬ 
ing  motors,  both  a.c.  and  d.c.,  with 
views  of  the  motor,  brake  unit,  re¬ 
set  unit  and  friction  device  are 
given  in  the  catalog.  Also  technical 
data  on  the  full  range  of  timing  ap¬ 
plications.  Catalog  No.  112  from 
Forestville,  Conn. 


THIRMATITE  TRIATID 

THERMADOR 

fRANSFORMERS 


Radio  Data  Handbook.  Allied’s  48- 
page  Radio  Data  Handbook,  edited 
by  Lieut.  Nelson  M.  Cooke,  is  a  con¬ 
densed  handbook  of  formulas, 
charts  and  data  commonly  used  in 
the  radio  and  electronics  field.  The 
handbook  is  divided  into  four  parts : 
mathematical  data,  radio  and  elec¬ 
tronic  formulas,  engineering  and 
servicing  information  and  a  set  of 
four-place  log  and  trig  tables.  For¬ 
mulas  are  given  for  decibels,  resis-  Haydon  Mfg.  Co. 
tance,  capacitance,  inductance,  re¬ 
actance,  resonance,  frequency,  “Q”  Harmonics.  “Idc 
factor,  impedance,  conductance,  sus-  monies  in  a  Han 
ceptance,  admittance,  transients,  article  appearing 
peak,  average  and  r.m.s.  voltage  1943  issue  of  Tht 
and  current  values,  meter  shunts  perimenter.  Thi 
and  multipliers,  vacuum-tube  con-  using  calibrated 
stants.  Radio  color  codes,  inter-  ceiver^  using  cj 
changeable  tubes,  pilot  lamps,  plug-  or  receiver  and  s 
in-ballast  resistors,  and  coil  wind-  series,  identifyii 
ing  are  covered  in  the  data  section,  arated  by  a  de 
Copies  of  the  “Radio  Data  Hand-  identifying  han 
book”  available  from  Allied  Radio  brated  equipmen 
Corp.,  833  W.  Jackson  Blvd.,  Chi-  from  General  R 
cago.  Ill.,  for  twenty-five  cents.  St.,  Cambridge,  I 


Thermador  Transformers  are 
Thermatice  treated  to  with- 
'  stand  extreme  temperatures 
and  humidity — arid  or  moist 
heat — dry  or  damp  cold  do 
not  hamper  their  efficiency. 
Thermatite  is  the  name  of  a 
process  of  accurate  heat  con¬ 
trolled  vacuum  impilignation 
developed  and  improved  over 
a  period  of  ten  years. 

Tbtrmtul0r  ah»  manjifmclures  buitt-im  EUttric 
HtmUrs,  Eltctrit  Ranges,  Electric  VTater  Healers. 


I  THERMADOR 

I  EiRctrkal  Manufactwring  Co. 
I  5119  S.  Rivorfidl*,  Lot  Aogoitt 

< 
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GIRL  SAVES  MAN  HOURS 


PERMO 


Perforating 

Stcunps 

(Cmtinued  from  page  125) 

he  roller  carriage  in  the  direction 
■eqiiired  to  center  the  web.  In  this 
naimer  the  web  is  delivered  to  the 
ongltudinal  or  lengthwise  perforat- 
ng  elements. 

The  longitudinal  perforating  ele- 
nents  consist  of  punch  and  die  wheels 
(reducing  twenty-two  rows  of  per¬ 
orations,  eleven  on  each  side  of  the 
enter  register  marks.  These  punch 
ind  die  wheels  have  provisions  for 
nanual  adjustment  for  coarse  cali- 
(ration.  For  fine  calibration  there 
tre  two  additional  sets  of  scanning 
leads,  one  set  on  each  side  of  the 
veb,  controlled  by  additional  register 
neans.  These  scanning  heads  oper- 
ite  in  a  manner  similar  to  the  web 
;enter  scanning  head,  and  each  func- 
ions  to  operate  a  control  for  auto- 
natically  adjusting  the  width  be- 
ween  the  rows  of  punchings  to  com- 
lensate  for  variation  in  the  width 
)f  the  paper  brought  about  in  the 
)rinting  and  gumming  processes. 

The  web  then  proceeds  to  the  lat¬ 
eral  perforations,  which  are  pro¬ 
duced  by  cylinders  having  punch  and 
die  rows  extending  across  the  web. 
Registration  of  these  perforations 
[s  controlled  by  impulses  from  two 
sources,  one  from  register  marks 
printed  opposite  each  row  of  stamps 
m  the  web  and  the  other  from  the 
light  source  transmitted  through  a 
slotted  disk  in  synchronism  with  the 
punch  and  die  cylinders.  The  cut-off 
knife  is  in  synchronism  with  the  per¬ 
forating  cylinders  and  shears  off  the 
sheets  in  direct  relation  to  the  posi¬ 
tion  of  the  perforations.  The  scan- 
ling  heads  on  the  lateral  registration 
narks  and  the  cylinder  registration 
disk  operate  a  differential  on  the 
mechanism  of  the  rollers  controlling 
the  feed  of  the  web  through  the  lat¬ 
eral  perforators. 

To  sum  up:  the  electronic  control 
for  the  perforators  consists  of  (1) 
means  to  center  the  web,  (2)  means 
ti'  maintain  the  proper  longitudinal 
perforations,  and  (3)  means  to  main¬ 
tain  the  proper  lateral  perforation.** 
and  to  shear  into  sheets.  Each  of 
tliese  electronic  controls  has  buttons 
at  various  points  on  the  machine  for 
manual  control  of  the  respective  dif- 
terential  so  that  the  operator  may 
ake  a  speedy  correction  of  any  ex- 
[treme  conditions. 


•  RAKES—  Dl-Aero 
Brake  forma  noo-atock 
anglea.  ehannela  or 
“Veee".  Rlgbtor  left  hand 
operation.  Folding  width 
—  Brake  No.  1  —  «*. 
Brake  No.  2 — 12*. 
Brake  No.  3  —  18* 


SHEARS  —  Dl-Aoro 
Shear  aquarea  and  alaea 
material,  euta  atrlpa. 
makea  allta  or  notehea, 
trlma  duplicated  atamp- 
Inga.  Shearing  width  — 
Shear  No.  1  —  Shear 
No.  2  —  9*.  Shear  No.  3 
—  12*. 


BENDERS  —  Di-Acro  Bender  benda  angle,  channel,  rod. 
tubing,  wire,  moulding,  atrip  atoek.  etc.  C'apacity  — 
Bender  No.  I  —  lif  round  cold  rolled  ateel  bar.  Bender 
No.  2  —  H'  cold  rolled  ateel  bar. 


“Beat  The  Promise”  on  delivery  this  new  way:  Use  The  DI-ACRO  System  of  “Metal 
Duplicating  Without  Dies”  —  and  finish  parts  before  dies  could  hardly  be  started. 

DI-ACRO  Machines  —  Shears.  Brakes.  Benders  —  are  precision-built 
STANDARDIZED  units  ao  designed  you  can  readily  convert  them  into 
highly  SPECIALIZED  productive  machines  suited  to  your  own  particu- 
lar  needs.  You  may  adjust,  alter  or  remove  any  of  the  original  contact 
surfaces,  attach  operating  clamps,  guides  and  gauges,  or  quickly  set  up 
your  own  forming  surfaces  or  conversions.  Either  right  or  left  hand 
operation  and  mounting  of  each  unit.  The  result  is  a  practically  unlim- 
ited  adaptability  for  a  great  variety  of  DI&LESS  DUPLICATING. 

Write  for  catalog  —  “Metal  Duplicating  Without  Dies”. 


S21  Dghth  Ave.  South 
Mlwoa polls  IS,  Mlaa. 


Ponnomotol  is  a  costly  platinum  motols  alloy,  dovolopod  and  produced 
in  Permo's  own  metoUurqical  laboratory.  Bocouso  Pormomotol  is  highly 
woor-rosistanL  PERMOPTVOTS  giro  precision  instruments  longer  life  and 
greater  accuracy.  Instrument  maintenance  is  reduced  to  the  miniimim 
PERMOPIVOTS  cannot  rust  or  corrode.  The  sattn-stnooth  tip  is  non-abra- 
sive  . .  .  eliminates  abrading  particles  of  wear.  The  extremely  low  co.e{- 
fident  of  friction  with  PERMOPIVOTS  mokes  it  possible  to  eliminate  oiL 


ELECTRONICS 


December  1943 


VOLTAGE 


CURRENT 


FLUCTUATION 


REDUCED 


AMPERITE 


w.l!  hoi;  you  sclvo; 
;e  Piobli  ii'.s  jontai;;s 


ENGINEERS 


Curier. 


AMPERITE  CO.,  561  Broadway,  New  Y ark  ( 1  2j,  N.^Y 

In  Candida  A'lat,  Radio  Cap  '  i  '^6G  Kir.g  S:  A  .  io;on(o 


TYPE  I 
TIMING 

COIL  I 


fAMPlMTE 

'  RIGUIATOKS 

1.  Amperites  cut  battery  voltage  fluctua¬ 
tion  from  approximately  50%  to  2%. 

X  Hermetically  sealed  —  not  affected  by 
altitude.  omiMent  temperature,  humidity. 
3.  Compact,  light,  and  inexpensve. 

Used  by  U5.  Army,  Navy,  and  Air  Corps. 


DELAY  RELAYS:  For  dmiayt  horn  i  (o  iOO  seconds. 

Herme<i<^  seeasd.  i/jNrftected  by  olmiKfe. . . .  SmKi  for  cotalogiw  shMt. 
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SYLVANIA  ELECTRIC 
PRODUCTS  INC 

Industrial  Relations  Department 
254  ESSEX  STREET 
SALEM.  MASSACHUSEHS 


WANTED 

RADIO 

ENGINEERS 

and 

PHYSICISTS 

With  an  Eye  to  the  Future 

If  you  «r«  not  now  utiliz!n9  your  highest 
skill  for  tho  war  effort  era  desiriout 
of  becoming  associated  with  a  busy  but 
congenial  organization  whose  long-range 
plans  for  tho  future  offer  solid  engineer¬ 
ing  opportunities  to  really  capable  men, 
then  investigate  these  three  unusual 
openings  with  SYLVANIA  ELECTRIC 
PRODUCTS  INC. 


ELECTRONIC  ENGINEER— To 
work  on  the  design  and  develop¬ 
ment  of  electronic  devices.  Pro* 
far  man  with  about  five  years  ra¬ 
dio  engineering  experience.  Must 
have  good  grounding  in  U.R.F. 

Should  be  either  an  electrical  en¬ 
gineer  or  physics  graduate. 

ELECTRONIC  ENGINEER— To 
work  on  the  development  and  pro¬ 
duction  of  special  products  as  well 
as  aid  in  devising  types  of  equip¬ 
ment  to  be  used  in  their  manufac¬ 
ture.  Previous  radio  tube  experi¬ 
ence  desirable  but  not  essential. 

Prefer  graduate  electrical  engi¬ 
neer  or  physicist. 

FACTORY  ENGINEER  — To  work 
on  factory  production  and  shrink¬ 
age  problems  and  supervise  the 
processing  of  items  relative  to  the 
manufacture  of  radio  tubes.  Elec¬ 
trical  engineering  or  Physics  gradu¬ 
ate  preferred. 

In  addition  to  the  above  positions  we 
have  a  few  other  openings  for  engineers  I 
and  physicists,  who  are  interested  in  the  | 
design,  development  and  production  of  | 
radio  tubes  and  electronic  devices  and  | 
equipment. 

If  you  would  like  to  participate  in  de¬ 
velopments  that  will  later  play  a  vital  i 
part  in  raising  the  American  Standard  of  | 
Living,  won't  you  send  us  enough  infor¬ 
mation  about  your  technical  education, 
training  and  experience  and  salary  re¬ 
quirements  to  warrant  an  early  interview. 


circuit  of  Fig.  11  exactly  as  it  stands 
and  determine  what  alloy  or  alloys, 
if  any,  may  be  used  to  replace  the 
Alnico  II  magnet  and  give  the  de¬ 
sired  results. 

The  nomograph  of  Fig.  8  is  most 
helpful  in  this  type  of  problem.  Us¬ 
ing  the  values  we  determined  earlier 
{If  =  0.3175  cm.;  A,  =  1.742  sq.  cm.; 

=  3.948  cm.;  =  7.37  sq.  cm.; 

F  =  5.2;  /  =  1.35),  we  get: 

/  l,/U  =  1.35  X  0.3175/3.948  =  0.109 

FA,'A.  =  5.2  X  1.742/7.37  =  1.23 

Marking  these  two  points  off  on 
the  appropriate  scales,  i.e.,  the  X' 
and  the  Y  scales,  respectively,  and 
laying  a  straight-edge  between  these 
points  and  the  point  3200  on  the  B, 
scale,  we  arrive  at  the  values  340  and 
3900  on  the  and  scales,  re¬ 
spectively. 

Now,  erect  a  perpendicular  to  the 
scale  at  340  and  another  per¬ 
pendicular  to  the  B^  scale  at  3900. 
These  two  Imes  intersect  at  a  point 
which  is  just  inside  the  demag¬ 
netization  curve  for  Alnico  III,  in¬ 
dicating  that  if  Alnico  III  is  used  as 
the  alloy  for  the  permanent  magnet 
in  question  the  flux  density  in  the 
air  gap  will  just  slightly  exceed  3200 
gauss.  Alnico  III  will  therefore  sat¬ 
isfactorily  fulfill  the  conditions  stip¬ 
ulated. 

Since  the  intersection  of  these  per¬ 
pendiculars  lies  outside  the  curve  for 
Nipermag  B,  this  alloy  would  give 
less  than  3200  gauss  in  the  gap  and 
hence  would  be  unsatisfactory. 

Repeat  the  above  process  using  the 
point  3000  on  the  B,  scale.  This  gives 
us  values  of  325  on  the  scale  and 
3700  on  the  scale.  The  intersec¬ 
tion  of  the  perpendiculars  at  these 
points  occurs  inside  the  Nipermag 
B  curve.  Hence,  Nipermag  B  is  a 
satisfactory  alloy  to  produce  3000 
gauss  in  the  air  gap.  Alnico  III  may 
also  be  used  to  produce  3000  gauss 
but  would  require  more  demagnetiza¬ 
tion  than  Nipermag  B.  Neither  of 
these  alloys  would  be  working  at  its 
B„  H,  point  under  the  conditions  of 
this  problem.  This  is  to  be  expected 
since  the  circuit  was  designed  to 
make  Alnico  II  operate  at  its  maxi¬ 
mum  efficiency. 

Figure  8  makes  an  excellent  sum¬ 
mary  of  this  initial  paper  on  the  sub¬ 
ject  of  permanent  magnet  design.  It 
shows  graphically  that  no  one  of  the 
alloys  under  consideration  w’ould 
give  a  higher  flux  density  than  any 
of  the  others  in  all  types  of  gaps. 

If  both  gap  and  magnet  size  are 


BtntR 


.  than  Elecfro- 
Magrjats  for 

.  Units 


With  many  years  of  experience  in 
this  branch  of  electronics,  we  can 
bring  to  your  problems  two 
services: 

1  .  .  .  help  in  designing  the 

best  type  of  permanent 
magnet  tor  your  par¬ 
ticular  instrument  or 
equipment. 

2  .  .  .  manufacturing  facilities 

with  modern  skilled 
craftsmen. 

In  this  connection,  we  suggest  you 
study  the  merits  of  ALNICO  and 
NIPERMAG,  two  superior  perma¬ 
nent  magnet  metals. 


CIHAUDAGRAPH 

CORPORATION 


STA.MFORD,  CONNECTICUT 
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fixed,  it  should  be  readily  apparent 
that  for  certain  relationships  of  these 
factors,  both  Nipermag  B  and  Alnico 
II  are  sometimes  better  even  than 
Alnico  V.  Nipermag  B,  cutting  as  it 
does  all  the  Alnico  curves  shown, 
changes  (for  low  values  of  from 
the  alloy  producing  the  lowest  flux 
density  in  a  gap  to  (for  high  values 
of  Hm)  the  alloy  producing  the  high¬ 
est  flux  density  in  a  gap. 


PRECISION  PARTS 


APPENDIX 

R*fr*»b*r  Cears*  ia  Magaatisai 

When  People  First  became  inter¬ 
ested  in  electric  and  magnetic  phe¬ 
nomena,  their  interests  tended  to 
center  in  the  most  obvious  manifesta¬ 
tions  of  each.  Since  the  physical  force 
between  two  lodestones  was  most 
apparent  it  was  quite  natural  that 
people  should  set  up  their  definitions 
with  this  as  a  basis.  Disliking  the 
concept  of  a  force  “aoting  at  a  dis¬ 
tance,”  they  invented  a  medium  for 
the  transmission  of  this  force,  and 
explained  that  it  was  through 
“stresses”  set  up  in  this  medium  that 
the  force  was  transmitted. 

Flux  Lines  <f>.  To  better  enable 
themselves  to  picture  results,  they 
drew  lines  between  two  magnetized 
bodies,  the  direction  of  a  line  at  any 
given  point  representing  the  direc¬ 
tion  of  the  stress  at  that  point  and 
the  density  of  lines  passing  through 
an  infinitesimally  small  area  sur¬ 
rounding  a  point  representing  the 
magnitude,  normal  to  the  area 
chosen,  of  the  stress  at  that  point. 
These  lines  are  known  as  “lines  of 
force”,  “flux  lines”,  or  “maxwells”, 
and  are  designated  by  the  Greek 
letter  «f>. 

Unit  North  Pole.  In  order  to  as¬ 
sign  values  to  the  intensity  of  the 
stress  exerted  between  two  magne¬ 
tized  bodies,  early  magnetics  engi¬ 
neers  introduced  the  concept  of  the 
unit  North  pole ;  i.e.,  a  North  pole  of 
unit  magnetic  strength  completely 
divorced  of  any  associated  South  pole, 
and  in  their  imagination  placed  this 
unit  N  pole  in  the  stressed  medium 
(usually  called  “magnetic  field”)  and 
again  in  their  imaginations  observed 
the  force  exerted  on  this  N  pole. 

Field  Strength  H.  Now  by  a  com¬ 
bination  of  concepts,  these  people 
were  able  to  take  the  force  acting 
upon  the  unit  N  pole  as  a  result  of 
any  combination  of  magnets,  divorce 
it  entirely  of  its  source  and  assign 
it  as  a  property  of  the  space  (under 


Too  fin*  for  tho  eyo  to  tot. 

This  finely  machined,  pressure- 
tight  shaft  is  for  a  delicate  instru¬ 
ment  of  war.  To  the  eye,  it  is  jtist  a 
plain  steel  shaft.  To  the  microm. 
eter,  it  has  a  different  diameter  at 
each  end,  aith  a  gradual  taper  in 
betweeiJ.  The  difference  in  diam¬ 
eters  is  onl^  .002*  with  a  total 
tolerance  ot  .0002*  on  the  lar^ 
diameter.  Bach  shaft  must  be  heatr 
treated  before  grinding.  It  must  be 
kept  straight,  not  varying  more 
than  .0005*  in  all  its  leng^,  and 
not  more  than.  0001*  for  any  one- 
inch  unit  of  length. 

Ace,  with  modem  heat-treating 


Ampl*  stocks  proTid# 
prompt  shipmsnt  on 
mcn^  Uenu*  portlc- 
aknfy  rsdstors,  con- 
dsnssrs,  controls, 
wiro,  transformors. 
cablo,  heodphonM, 
roloys*  battorios, 
tnbss,  tools,  etc. 


and  centerless  grinding  methods,  ig 
turning  them  out  by  the  thou¬ 
sands.  Meeting  these  war-time  de¬ 
mands  for  unbelievable  accuracy, 
on  a  mass-production  basis,  hag 
developed  Ace  ingenuity.  Ace  can 
therefore  offer  manufacturer 
many  advantages  in  the  profitable 
post-war  markets.  Here  under  one 
roof  is  a  source  of  supply  for  small 
parts  or  assemblies  which  call  for 
stamping,  machining,  heat-tn-at- 
ing,  or  grinding.  If  you  are  think¬ 
ing  in  temis  of  present  production, 
we  have  capacity  available  from 
time  to  time.  If  you  are  planning 
for  the  future,  let’s  talk  it  over  now. 


And  if  rsquirsd  itsms 
ors  not  in  stock. 
DALIS  go-gels  'em 
for  jyn  in  shortest 
poewble  time. 


Try  DALIS  —  a  de- 
pimdcd>le  source  of 
supply  ^ce  1925  — 
OT^  on  indispensable 
source  today  in  get- 
dng  ddngs  in  a  hurry. 


*Wrlte.  wire 
or  'i^one.. 


Send  for  Booklet 


H.  L.  DALIS.  Inc. 

Distributors  of 

RADIO  A  lUCTRONK  SURPLUS 
17  Uniwi  Sqwor*  •  N*w  York,  N.Y. 

Phonos:  Algonquin  d-8112-3-4~5-6~7 
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the  conditions  stipulated)  in  which 
the  N  pole  stood.  Thus  the  field 
St'  esses  were  sriven  numerical  values 
and  directions,  and  it  is,  in  fact,  in 
this  way  that  field  strength  is  de¬ 
fined.  A  field  is  said  to  possess  a 
strength  of  one  oersted  at  a  given 
point,  if  it  exerts  upon  a  unit  mag¬ 
netic  pole  placed  at  this  point,  a 
force  of  one  dyne.  Field  strength  is 
usually  designated  by  H. 

Oersted.  It  was  mentioned  above 
that  the  convention  decided  upon  for 
the  representation  of  strength  of  a 
field  at  a  given  point  was  by  the 
number  of  lines  per  unit  area  at 
that  point.  It  was  hence  necessary 
to  relate  this  convention  to  the  above 
definition  of  the  strength  of  a  field. 
It  was  decided  to  represent  a  field 
of  one  oersted  strength  by  one  line 
per  square  centimeter,  57  oersteds  by 
57  lines  per  square  centimeter,  etc. 
This  is  not  a  re-definition  of  the  term 
but  is  rather  an  agreement  upon  how 
this  quantity  is  to  be  represented  and 
thought  of  in  practice. 

An  Experiment.  Let  us  perform 
the  following  simple  experiment:  (a) 
Take  a  small  piece  of  brass  and  bring 
it  up  slowly  to  either  pole  of  a 
charged  horseshoe  magnet.  Nothing 
happens,  (b)  Repeat  with  a  small 
piece  of  iron.  We  note  a  definite 
force  on  the  iron  as  it  gets  close  to 
the  magnet,  (c)  Demagnetize  the 
magnet  and  repeat  (a)  and  (b). 
Nothing  happens,  (d)  Place  a  small 
search  coil  of  several  turns  connected 
to  a  ballistic  galvanometer*  about 
the  small  pieces  of  brass  and  iron, 
and  withdraw  the  coil  from  the  pieces 
while  they  are  in  the  field  of  the 
magnet.  We  detect  a  much  greater 
deflection  of  the  galvanometer  when 
the  coil  is  withdrawn  from  the  iron 
than  when  it  is  withdrawn  from  the 
brass  piece,  (e)  Repeat  (d)  but  with 
the  pieces  of  brass  and  iron  not  un¬ 
der  the  influence  of  the  magnet.  The 
galvanometer  fails  to  deflect  in  either 
case. 

Magnetic  Induction  B.  From  the 
above  we  see  that  something  happens 
to  a  piece  of  iron  when  in  the  pres¬ 
ence  of  a  magnetic  field,  something 
which  does  happen  to  a  piece  of  brass. 
We  call  this  “something”  the  phe¬ 
nomenon  of  “magnetic  induction”. 
This  phenomenon  is  extremely  com¬ 
plicated  but  for  our  purposes  we  may 


1.  It  is  a  destructive  force  that  takes  a  tremendous  toll, 
probably  resulting  in  the  scrapping  of  more  peace¬ 
time  and  war  materials  and  equipment  than  all  the 
other  causes  combined. 

2.  Rapid  strides  have  been  made  in  overcoming  the  de¬ 
structiveness  of  vibration,  by  research  —  shakedown 
tests  to  determine  how  much  vibration  a  part  or 

•  assembly  can  endure,  followed  by  redesigning. 

3.  All  American  Vibration  Fatigue  Testing  Machines 
reproduce  the  vibrations  encountered  in  aircraft,  mili¬ 
tary  vehicles  and  industrial  machines,  as  faithfully  as  it 
is  possible  to  simulate  them. 

A  traotis*  on  Vibration 
Fatigwo  Totting  an<l  a  nomo¬ 
graph  which  focilitatot  calcu¬ 
lation  of  tho  various  factors 

ombodiod  in  tosts,  it  con-  ,  _ 

tainod  in  our  Catalog  F,  I 

which  also  shows  our  vari- 
modols  for 

ovary  laboratory  and  inspoc- 
tion  dopartmont  roquiromont. 


Modal  25A  for 
lasting  ports  up  to 
25  lbs.  Has  auto¬ 
matic  fraquancy 
changing  davica. 


ELECTRIC  SOLDERING  IRON 


It  is  a  heating  element  of  enduring  construction  that 
lasts  under  the  trying  conditions  of  industrial  usages 


A  thermostatically  controlled  stand  for 
regulating  the  temperamre  of  an  electric 
^  soldering  iron  when  at  rest.  The  ther- 
mostat  is  adjustable  for  various  heats; 

Writm  for  Catalog  Shoot*. 

■  ]  AMERICAN  ELECTRICAL 
HEATER  COMPANY 

DETROIT  2,  MICHIGAN. 


A  balllHtic  salvanometer  is  an  instrument 
which  can  be  used  to  measure  numbers  of  flux 
lines,  and  will  be  described  in  a  later  article 
of  this  series. 
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JOHN  C.  DOLPH  COMPANY 


Intultl.nt  Vtrniih  Sprciihiti 


169  A  Emmet  St.,  Newark, 


DOING  ^ 
A  REAL  JOB 


Today,  the  largest  American 
Merchant  Marine  is  getting  the 
supplies  through  to  the  Allied 
Armies.  Their  safety  and  reliability 
in  delivering  the  goods  depends 
upon  the  synchronous  functioning 
of  electrical  and  mechanical  equip¬ 
ment. 

A  mere  film  of  DOLPH'S  Insu¬ 
lating  Varnish  is  playing  on  im¬ 
portant  port  by  protecting  the 
electrical  equipment  against  salt 
water,  oil  and  corrosive  chemicals, 
insming  dependable  performance. 

Your  electrical  units,  too,  may  be 
given  the  some  protection.  Why 
not  write  today  and  leom  how 
DOLPH'S  Insulating  Varnishes  can 
do  a  better  job  for  you.  They  are 
formulated  to  meet  the  most  rigid 
specifications. 


content  ourselves  with  the  under¬ 
standing  that  when  a  piece  1.  is 
placed  under  the  influence  laija  mag¬ 
netic  field,  it  develops  within  itself 
many  more  lines  of  force  than  may  be 
accounted  for  by  the  stre  ’  * 

energizing  field  itself.  M  in¬ 

duction  is  usually  designated  by  B 
and  the  unit  of  measuremll  f  this 
quantity  is  known  as  _  uss, 
which  may  be  defined  well  enough  for 
our  purpose  as  one  line  of  |nductioii 
per  square  centimeter. . 

Basic  Equations.  From  the  defini¬ 
tions,  we  may  state : 

=  J'  H  cos  (H,  dA)  dA  (1) 

If  the  field  is  uniform  over  thA; 
area  A  in  question  (i.e.,  its  magni¬ 
tude  and  direction  are  constant  at 
each  point  in  this  area)  Eq.  (1)  be¬ 
comes: 


Note: 

Th«  Library  compriiai 
a  talacfion  of  books 
c  u  I  I  a  d  from  loading 
McGraw  •  Hill  publica¬ 
tions  In  tha  radio 
Sold. 


Similarly,  we  may  write : 

<f>  ==  J"  B  cos  (B,  dA)  dA 
and  also  if  the  flux  density  is 
form  over  the  area  A: 


MpaciaJly  Mlaetad  ky  radio  specialists  of 
McGraw-Hill  publications 

Id  live  mast  eemplote.  dspendabla  eav- 
erafo  af  facts  needed  by  all  whase  Helds 
are  ireunded  an  radio  fundamentals 


Relations  Between  B,  and  H.  Let 
us  perform  another  simple  experi¬ 
ment  with  the  piece  of  iron,  search 
coil  and  ballistic  galvanometer  prev¬ 
iously  used.  Place  the  search  coil 
around  the  center  of  the  piece  of 
iron  and  with  the  iron  in  any  pre¬ 
determined  relationship  to  the  mag¬ 
net,  determine  the  galvanometer  de¬ 
flection:  (a)  by  removal  of  the 
search  coil  from  the  iron;  (b)  with 
the  search  coil  back  in  its  original 
position,  by  removal  of  the  iron  from 
the  search  coil ;  (c)  with  the  iron  re¬ 
moved  but  with  the  search  coil  still 
in  its  original  position,  by  removal 
of  the  search  coil.  The  first  deflection 
will  be  proportional  to  B,  the  flux 
density  in  the  iron.  The  second  de¬ 
flection  will  be  in  proportion  to  the 
intrinsic  magnetic  induction  in  the 
iron  itself.  Let  us  designate  this  by 
the  s5Tnbol  The  third  deflection 
will  be  proportional  to  H.  Hence,  our 
galvanometer  tells  us  that  the  fol¬ 
lowing  is  true : 

B  =  -h  ^  (5) 

This  is  a  vector  equation,  and  di¬ 
rections  as  well  as  magnitudes  must 
be  considered  when  adding. 

Hysteresis  Loop.  A  long  time  ago, 
magnetics  engineers  found  the  neces¬ 
sity  of  determining  the  exact  rela¬ 
tionship  between  B  and  H  for  any 
given  piece  of  iron.  Consequently, 
they  took  a  ballistic  galvanometer 
and  rigged  up  an  apparatus  to  deter- 


•vailaMp  at  a  tpaeial  priet  and  larmt 


Thes«  books  cover  circuit  phenomena,  tube 
theory,  networks,  measurements,  and  othfr 
subjects — give  specinliied  treatments  of  ai 
fields  of  practical  design  and  application.  They 
are  books  of  recognised  position  In  the  litera¬ 
ture — books  you  will  refer  to  and  be  refe  ■  ■  iV 
to  often.  If  you  are  a  practical  designer,  re¬ 
searcher  or  engineer  In  any  field  based  on  radio, 
you  want  these  books  for  the  help  they  give  ini 
hundreds  of  problems  throughout  the  whole| 
Held  of  radio  engineering. 

5  voiums,  3559  pages,  2558  illustrations 

Eastman’s  FUNDAMENTALS  OF 
VACUUM  TUBES,  2nd  edition 
Terman’s  RADIO  ENGINEERING,  2n(i 
edition 

Everitt’s  COMMUNICATION  ENGI 
NEERING,  2nd  edition 
Hand’s  HIGH  FREQUENCY  MFASCRE 
MENTS 

Henney’s  RADIO  ENGINEERING  IIANIV 
BOOK,  3rd  edition 

SPECIAL  LOW  PRICE  •  EASY  TERMS 

Special  price  under  this  offer  less  than 
of  books  bought  separately.  In  addition,  yn 
have  the  privilege  of  paying  In  easy  install¬ 
ments  beginning  with  S3. 00  In  10  days  aft’’^ 
receipt  of  books  and  »S.00  monthly  thereafter 
Already  these  books  are  recognised  as  standiir: 
works  that  you  are  bound  to  require  sooner  i’ 
later.  Take  advantage  of  these  convenieci 
terms  to  add  them  to  your  library  now. 


FOR  10  DAYS  EXAMINATION  SEND  THl! 
...».......ON-APPROVAL  COUPON.— . 

:  McGraw-Hill  Book  C*.,  330  W.  42  St..  N.Y.C.  II 

■  Send  me  Badio  EnginrerinK  Library  for  10  days' 

■  examination  on  approval.  In  10  rlays  I  will  send 
!  $3.00  plus  few  cent.s  postage,  and  $3.00  monthly 
*  till  $24  Is  paid,  or  return  books  imstpald.  (We 
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jjine  thi*  relationship.  The  results 
something  like  that  shown  in 
_  1  ’’-text. 

Sun  *  ,  -i.  initially  deniag- 

letiz-  ■  "iiTiPn  and  applying  a 
jjp  ''tic  licld  the  induction  B  was 
i,,;  '  *  0  intrerfse  wi*h  H  along  the 
ne  *l  i  l^’iown  as.  the  normal  mag- 
etiz^-«--  "miver  Th®  iron  saturates 
t  the  point  at  which  the  normal  mag> 
etiz^’^i^'H  curve  becomes  a  straight 
ne.  Ihis,  of  course,  is  due  to  the 
act  that  all  the  molecular  magnets 
ave  been  lined  ’•'  the  direction 
f  the  field.  Consequently,  ^  is,,un- 
ble  to  increase  further  and  B  be- 
limes  a,4traight-line  function  of  H. 
As  H  is  decreased,  B  does  not  re¬ 
ace  its  steps  •♦ijit  ’’’Stead  travels  the 
ath  aBr.  When  H  is  reversed,  B 
Hows  the  path  BMcb.  The  loop 
oses  itself  in  a  reversed  image  of 
le  first  half.  The  complete  loop  is 
nown  as  the  “major  hysteresis 
op”  of  the  particular  piece  of  iron 
r  magnet  under  test. 
Demagnetization  Curve.  Referring 
^^ain  to  Fig.  1  (a)  of  the  text,  it 
ill  be  noted  that  we  have  segregated 
lat  portion  of  the  major  hysteresis 
op  appearing  in  the  second  quad- 
int  and  reproduced  it  in  Fig.  1  (b). 
|hia  section  of  the  loop  is  known  as 
tie  “demagnetization  curve”. 


MULTIPLE  TUBE  TESTER 


y  TERM 
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NORTHERN 
ENGINEERING 
LABORATORIES 

the  top  caps  ol  the  tubes  only  when  the  I  I  **  50CHURCHS  T..  N.  Y.  C. 

door  is  closed  ,  | _ 
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While  now  engaged  100%  in  the  production  of  essential  war 
plastics  for  Uncle  Sam,  Rogan  is  also  interested  in  discussing 
your  peacetime  plastic  requirements. 

Without  cost  or  obligation  our  engineering  department  will 
gladly  assist  you  in  the  design  and  production  of  plastic  jxiTts 
for  post-war  products.  Write  today! 

ROGAN  BROTHERS 

2003  S.  MICHIGAN  AVE..  CHICAGO.  ILLINOIS 

ComprmtsloH  Mofders  amd  Brosders  of  Plasties 


LOW  TEMPERATURE 

COMPONENT  TESTER 
MINUS  60°  C.  >91 0-'*'’ 


Model  NE  9-60 


1.  Test  spec*  may  b*  for  test  is  sir  or 
olcebol. 

2.  12"  K  12"  I  12"  eleor  speei. 

3.  Folly  portable— 110  volt  AC  operotios. 

4.  Ooick  poll  dews  fo  —40*  C. 

5.  ResMte  IsdieoHsg  ffcersioaieter. 

A.  Tests  sMre,  foster. 

7.  Folly  automatic  operotios. 

B.  Reqoires  minimum  ottestion. 

9.  Capacity  lorye  cempored  to  bulk. 

10.  Lew  power  eessumpties. 

^11.  Meets  Army  and  Navy  lew  temperature 
’  test  specHIcatiess. 

12.  Vacuum  models  up  to  00,000  feet  also 
available. 


HAIRSPRINGS 
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Speed  Indicators 
Accurate  Oauges 


Made  from  appropriate  materials  se¬ 
lected  for  electrical  resistance,  minimum 
drift  requirements,  and  endurance  life. 
Furnished  with  or  without  collets — and 
with  ends  bent  as  desired. 


CRYSTALS 
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FOR  WAR.  . .  . 


Split  second  communicotiODS 
ore  vital  to  offensive  action. 
Volpey  crystals  insure  reli¬ 
able  transmission  of  tactical 
orders  at  all  battle  fronts. 


VALPEY  CRYSTAL  CORP. 
HOLLISTON.  MASS. 
Since  IMl 


Vapley 


Electronic 

Generator 


(Coittinued  from  page  134) 


at  the  rate  determined  by  tht  tin 
constant  of  Ri  and  C.  If  switc)!  Sn 
is  now  closed,  an  exponentially  -i.sij 
current  will  be  obtained  in  the  out] 
put  of  the  amplifier,  the  polarity  o 
the  current  being  determined  l)y  tb 
polarity  of  the  connection  acre  ss 
input  terminals.  After  the  c  irres 
reaches  a  stationary  value,  switij 
SWx  may  be  opened,  pern.ittirj 
C  to  discharge  through  Rt. 

The  detailed  diagram  of  the  rhro 
axie  measuring  equipment  is  .sho^ 
in  Fig.  4.  The  battery  is  shunted  d 
a  5000-ohm  potentiometer  to  allcj 
arbitrary  selection  of  current  ampll 
tudes  for  the  chronaxie  measurt  meiil 
The  time  constant  both  for  deerca 
ing  or  increasing  currents  can 
adjusted  by  changing  the  values 
C,  Ri  and  R,.  Four-pole,  double] 
throw  switch  SW,  (shown  in  t^| 
parts  for  clarity)  allows  the  batter 
to  be  used  as  the  driving  source  b 
chronaxie  measurements  or  as  a  v, 
riable-amplitude,  reversible-polarr 
d-c  source  for  the  amplifier. 

The  surging  rheostat  used 
changing  the  screen  grid  voltage  i 
the  amplifier  output  tubes  can 
switched  over  to  perform  a  simiJ 
function  for  surging  the  d-c  outpJ 
with  switch  SWt  being  provided  fl 
this  purpose.  The  motor-drivc 
surging  rheostat  forms  a  bridge  ei;l 
cuit  together  with  two  1250-oy 
resistors.  With  the  slider  of 
surge  rheostat  in  the  center  positid 
the  bridge  is  balanced  and  no  volta^ 
appears  across  the  amplifier  inp 
terminals.  Depending  on  the 
tion  of  the  rotating  arm  the  potentiij 
across  the  input  varies  between 
positive  and  a  negative  extren 
yielding  an  alternating  current 
very  low  frequency  (as  low  as  0.S 
cps)  determined  by  the  speed  of 
driving  motor.  The  speed  of  till 
motor  is  variable  in  a  wide  rangi 
One  arm  of  the  fixed  ratio  bridge! 
shunted  by  switch  SW„  allowing  ti 
short-circuiting  of  one  of  the  i25i 
ohm  resistors.  If  this  is  done,  tl 
polarity  of  the  surging  current  doi 
not  change  but  the  amplitude  variJ 
between  a  maximum  and  minimumf 
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connection  between  the  crossed  wires 
at  P.  (Actually  there  is  still  0.6  meg 
between  the  wires  due  to  i?,  and  Rt, 
but  this  can  be  considered  infinitely 
high  for  purposes  of  explanation.) 
Now  the  polarity  of  the  two  second¬ 
aries  of  the  transformer  is  such  that 
they  oppose  each  other  and  provide 
the  desired  suppression  on  signal 
peaks. 

Adjutmcst  Proccdar* 

Initial  adjustment  involves  setting 
the  input  potentiometer  to  zero,  feed¬ 
ing  in  an  audio  signal  tone  of  a 
strength  such  as  to  give  a  compressor 
output  of  9i  vu,  then  advancing  the 
potentiometer  until  the  output  drops 
to  8  vu.  This  sets  the  threshold  at 
which  effective  compression  begins. 
A  compression  ratio  of  10  to  1  will 
then  be  provided  on  strong  peaks, 
meaning  that  a  10  db  increase  in 
input  level  will  be  limited  to  a  1  db 
increase  in  output  level. 

The  circuit  requires  no  critical 
voltages,  hence  the  simple  and  con¬ 
ventional  6x5  rectifier  circuit  is  en¬ 
tirely  adequate  as  a  power  supply. 
It  has  extremely  low  inherent  dis¬ 
tortion,  with  phase  shift  distortions 
not  even  noticeable  on  an  oscillo¬ 
scope  and  with  a  frequency  response 
that  is  flat  within  1.5  db  over  the  en¬ 
tire  range  from  40  to  14,000  cycles. 
Tube  failures  or  other  defects  in  the 
compressor  cannot  interrupt  the  pro¬ 
gram;  in  fact,  when  a  compressor 
tube  is  pulled  out,  the  level  automati¬ 
cally  drops  about  5  db  to  protect  the 
transmitter  against  peaks. 

This  compressor  is  already  un¬ 
dergoing  exhaustive  tests,  and  is 
proving  entirely  satisfactory  for 
broadcasting  purposes.  Eventually 
21  of  the  compressors  will  be  in¬ 
stalled  at  the  OWI  master  control 
center,  with  20  of  them  serving  for 
the  20  separate  audio  channels  pass¬ 
ing  through  the  master  control  desk. 
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THE  FORMAL  ANNOUNCE¬ 
MENT  of  the  surrender  of  Italy  was 
rehroadcast  in  eighteen  different  lan¬ 
guages  over  twenty  OWI  shortwave 
transmitters  simultaneously,  imme¬ 
diately  after  receipt  of  the  first  ap¬ 
proved  news  flash. 
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TIME  DELAY  RELAYS 

Deaisned  for  use  on  alternating  current  cir¬ 
cuit  to  supply  an  adjustable  or  fixed  time 
delay  between  the  closing  of  one  circuit  and 
the  closing  or  opening  of  a  second  -circuit. 
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tion.  If  E  is  added  vectorially  toj 
for  V,o,  the  resultant  grid  voltage  J 
is  seen  to  be  advanced  in  pha.  e  v\i! 
respect  to  E„  and  Fio  conduces  ovf 
a  greater  portion  of  each  pogith 
half  cycle  than  it  did  on  the  s  andb 
a-c  bias  condition.  Conversely,  £ 
for  Fii  is  further  retarded  =and  t!: 
current  reduced.  As  the  loop  is  dii 
placed  farther  from  the  null  .so  th; 
the  control  signal  E  increases  in  inai 
nitude,  the  resultant  E,  for  V 
swings  nearly  in.phase  with  the  pla; 
voltage.  The  plate  current  then 
creases  to  a  maximum.  The  volte? 
Ef  for  Fu  becomes  nearly  in  phas 
opposition  to  its  plate,  and  the  cc? 
responding  plate  current  diminishs 

Actually,  automatic  overload  cot 
trol  on  the  loop  amplifier  and  modi 
lator  tubes  limits  the  maximum  valu 
of  E  so  that  it  does  not  increa; 
much  beyond  the  value  required  f| 
optimum  control.  The  signal  E  Fi« 
rapidly  to  give  full  motor  torque  ri« 
the  null  and  then  flattens  off  fa 
larger  displacements. 

In  case  (c)  of  Fig.  18  the  loop 
on  the  other  side  of  the  null,  and  ccj 
sequently  the  control  signal  is  r 
versed  in  phase  compared  with  (i 
Since  in  Fu  the  grid  and  plate  are  i 
phase,  Fu  conducts  over  every  po8s 
tive  half  cycle  an  amount  dependi® 
on  the  magnitude  of  the  control  li? 
nal,  and  F,«  is  cut  off. 

It  is  important  that  the  phase  e 
the  control  signal  be  properly  ^ 
justed  nearly  to  coincide  with  th 
phase  of  the  plate  voltage.  Diagrai 
(d)  shows  conditions  as  in  (c),  ei 
cept  that  the  control  signal  is  badh 
misphased  so  that  it  lags  the  plate  c 
F„.  The  only  effect  on  F„  is  to  re 
duce  its  plate  current  slightly,  bu 
the  resultant  grid  voltage  on  Fu,  nc^ 
leads  the  plate  voltage,  and  instead  c! 
being  cut  off  this  tube  is  nearly  fu^ 
on.  Such  a  condition  results  in  errati 
operation  and  the  motor  may  stall. 

Anti-Hunt  Circuit, 
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Generator  X 
is  mounted  on  the  same  shaft  as  nu 
tor  as  will  be  seen  in  the  view  (' 
the  loop  unit  in  Fig.  15.  The  genet 
ator  develops  a  100-cycle  voltage  c! 
reversing  phase  and  of  varying  air 
plitude,  depending  upon  directic: 
and  speed  of  rotation  respectively.  I 
consists  of  a  two-pole  exciting  wlnu 
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Ing  two-pole  output  winding  Wt, 
md  an  iron  rotor  which  has  a  copper 
^hel.  over  it.  At  standstill  the  100-  . 
t  vc;  •  alternating  flux  due  to  W,  does 
not  couple  with  the  output  winding. 
Wlien  rotation  occurs,  eddy  currents 
in  the  copper  shell  distort  the  flux 
and  couple  it  to  W^,  thus  producing 
jutput  voltage.  This  may  be  referred 
to  as  armature  reaction.  The  mag¬ 
nitude  of  this  voltage  is  propor¬ 
tional  to  the  speed,  and  it  reverses  in 
nhfise  with  reversal  of  rotation. 

This  anti-hunt  voltage  is  fed 
through  /2u  into  the  100-cycle  filter 
at  the  input  of  control  amplifier  V», 
and  is  superimposed  on  the  100-cycle 
control  signal.  It  is  phased  to  be  al¬ 
ways  in  direct  opposition  to  the  con¬ 
trol  signal  when  the  loop  is  off  the 
null  and  driving  toward  it.  The  sig¬ 
nal  overrides  the  small  bucking  anti¬ 
hunt  voltage  until  within  about  two 
degrees  of  the  null  position,  when  the 
signal  and  generator  voltages  are 
about  of  equal  magnitude  at  full 
motor  speed,  resulting  in  zero  control 
signal  input  to 

At  this  point  the  reversed-phase 
generator  voltage  overrides  the  di- 
mini.shing  loop  signal  and  fires  the 
reverse  thyratron  to  slow  the  motor. 
Due  to  the  phase  shift  control  of  the 
thyratrons,  the  braking  action  is  pro¬ 
portional  to  the  excess  of  anti-hunt 
signal  over  loop  signal.  As  the  motor 
slow's  down,  the  anti-hunt  voltage  di¬ 
minishes,  and  the  control  signal  con¬ 
tinues  to  drive  the  motor,  so  that  the 
loop  comes  to  rest  on  the  null.  The 

I  anti-hunt  voltage  constitutes  a  form 
of  dynamic  braking  that  is  far  su¬ 
perior  to  a  friction  brake  system  in 
securing  accurate  follow-up  opera¬ 
tion  with  freedom  from  oscillation.* 
Loop‘  Overload  Control.  The  con¬ 
trol  signal  from  the  output  of  the 
second  section  of  V,  is  fed  back  to  V„ 
where  it  is  rectified  by  the  diodes 
and  used  to  develop  a  direct  voltage 
across  resistor  if,.  This  serves  to  bias 
i  the  three  tubes  Vi,  Vt,  and  V,  of  the 
,  loop  amplifier  to  reduce  their  gain 
and  hence  to  limit  the  increase  in 
I  control  signal  from  V,  as  the  loop  de- 
I  parts  from  the  null  point.  This,  in 

I  turn,  makes  the  balance  between  loop 
and  antenna  pickup  much  less  criti- 
;  cal,  while  allowing  full. motor  torque 
I  near  the  null  point  of  the  loop.  Cn, 
I  if.  and  C„  constitute  a  filter  to  pre- 
vent  feeding  of  control  signal  back 
■  to  grids  of  loop  channel  tubes. 

•  Hazen.  H.  L.,  Theory  of  Servo  Mechan- 
isma.  ./rf.  Franklin  Inst.  218,  p.  279,  Sept. 
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Today  it  is  difficult  to  find  a  laboratory  where 
research  is  carried  on  in  the  radio,  electrical 
and  allied  fields  where  the  cathode-ray  tube  as 
a  part  of  the  cathode-ray  oscillograph  does 
not  receive  daily  use. 

This  book  represents  a  complete  explanation 
of  the  various  types  of  cathode-ray  tubes  and 
what  role  each  element  within  the  device  plays 
in  making  visible  the  voltages  and  currents 
encountered  in  various  kinds  of  tests. 

More  than  half  the  book  is  devoted  to  the  prac¬ 
tical  applications  of  the  cathode-ray  tube  oscil¬ 
lograph.^  CHcillograms,  made  in  the  Labora¬ 
tory’  maintained  by  the  author,  have  been  used 
to  illustrate  this  section  of  the  book,  so  that 
the  reader  may  know  just  what  image 
he  should  see  under  auiy  given 
circumstances. 


In  this  volume  is  complete 
and  elaborate  explanation  of 
the  theory  of  the  tube.  It  is 
this  information  plus  the 
practical  applications,  which 
make  this  Rider  book  so 
valuable. 
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tives  who  check  engineering  cal¬ 
culations. 
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ultimate  voltage  on  the  bus  bar  is 
always  less  than  that  theoretically 
produced  at  the  top  of  the  impulse 
generator. 

The  charge  on  the  impulse  gener¬ 
ator  is  in  fact  divided,  when  the  dis¬ 
charge  occurs  across  the  discharge 
gap,  between  the  capacity  of  the  im¬ 
pulse  generator  itself  and  the  added 
capacity  of  the  bus  bar.  The  ratio 
between  the  voltage  on  the  bus  bar 
and  the  instantaneous  voltage  theo¬ 
retically  on  the  impulse  generator 
just  before  the  discharge  gap  breaks 
down  is,  therefore. 
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where  Ct  is  the  capacity  of  the  bus 
bar  and  the  top  of  the  apparatus,  and 
Cl  is  the  capacity  of  the  impulse  gen¬ 
erator.  A  ratio  of  about  80  percent 
for  y*/Vi  was  found  in  practice. 

In  accordance  with  the  theory  of 
oscillatory  circuits,  if  the  discharge 
is  to  be  nonoscillatory  (as  it  must 
be  for  the  purpose  in  hand),  it  is 
necessary  that  the  resistance  in  the 
discharge  circuit  should  be  such  that 
>  AL/C.  Hence  the  use  of  the 
damping  resistance  in  Fig.  6. 
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FartlMr  Details 

The  spark  gaps  consist  of  2-inch 
brass  balls;  the  gaps  should  all  be 
equal  in  length  except  the  bottom 
one.  This  gap  should  theoretically  be 
slightly  shorter  than  the  others,  in 
order  to  initiate  the  discharge.  It 
was  found  that  the  pulses  did  not  oc¬ 
cur  regularly  unless  the  ionized  air 
produced  by  each  spark  was  blown 
away  from  the  gaps.  A  jet  of  air,  at 
a  few  pounds  per  square  inch  pres¬ 
sure,  was  applied  by  means  of  glass 
tubes  to  each  spark  gap.  About  a 
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FIG.  7 — Oscillogram  showing  the  wore 
form  of  eoch  puls#  produced  by  tho  im¬ 
pulse  generator 
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[  mm  diameter  of  orifice  was  used  to 
reduce  each  jet. 

•fhe  peak  potential  on  bus  bar  was 
erigiired  by  means  of  a  sphere  gap 
.  nn^cted  to  main  bus  bar  as  shown. 

In  the  photographs  it  will  be  ob- 
,.rvc-!  that  the  condensers  are  low- 
types  with  metal  casings,  and 
re  supported  on  glass  plates  and 
^^kelite  tubes.  In  the  time  available 
0  carry  out  the  work,  it  was  not  pos- 
ible,  due  to  war-time  difficulties,  to 
btain  supplies  of  proper  high-volt- 
ge  condensers.  The  structure  shown 
s  quite  satisfactory. 

The  charging  and  grounding  re- 
:^tar!‘4«*on  the  impulse  generator 
ire  each  of  50- watt  rating  and  of  the 
dre*wound  vitreous  type.  The 
barging  resistance  R,  is  also  of  this 
ype,  and  consists  of  five  50-watt 
bits  in  series.  The  damping  resis- 
^nce  R»  has  a  rating  of  100  watts, 
[he  resistance  load  consists  of  four 
)0  watt  resistances  in  series. 

The  charging  voltage  of  the  im- 
ulse  generator  was  measured  by 
onnecting  a  voltmeter  across  the 
[barging  unit  and  observing  the 
blue  of  the  voltage  just  before  the 
faps  break  down. 

(  It  will  be  observed  that  the  valve 
bder  test  is  operated  “upside  j 
down”,  that  is,  with  the  anode 
tiounded.  This  is  the  only  way  in 
[vhich  the  current  to  a  number  of 
isifferent  electrodes  can  satisfactor¬ 
ily  be  measured.  The  cathode  is 
heated  by  storage  batteries  sup- 
l-iited  on  i-in.  thick  plate  glass 
sheets. 

i  The  voltage  applied  to  the  hori- 
/  ntal  plates  of  the  oscilloscope  is 
]  rovided  by  means  of  capacity  at- 
t  nuators  A  or  B.  Top  condensers 
(  and  C»  of  both  attenuators  con¬ 
sist  of  two  4-in.  copper  balls  separ¬ 
ated  about  5  cm.  (This  distance  is 
sufficient  to  avoid  breakdown  at 
voltages  up  to  more  than  100  kv.) 
Hottom  capacities  C,  and  C,  consist 
of  a  bank  of  mica  condensers  of  vari¬ 
ous  values  from  0.00005  to  0.01  fit, 
and,  in  the  case  of  attenuator  B,  a 
variable  air  dielectric  condenser  of 
0.0005  jxf  capacity  for  fine  adjust- 
nt-nt.  Any  values  of  capacity  within 
(he  range  can  be  selected  by  means  of 
-horting  strips.  /?,  and  Ri  each  con- 
si  i  of  five  5-megohm  2- watt  carbon 
itsi.Htors  connected  end  to  end  in  a 
iex  glass  tube.  Resistance  R,  has 
a  maximum  value  of  100,000  ohms, 
jlf  C,Ri  =  CiRt,  and  C,Bs  =  CJRt,  there 
vvill  be  no  phase  or  frequency  dis- 
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FUSED  QUARTZ  Apparatus 


of  the  finest  quality  in  any  required  shape. 


ELECTRONIC  TUBE  insulators  of  fused 

quartz  are  not  affected  by  thermal  shock. 
High  surface  resistance^  non -hygroscopic. 


QUARTZ 


HYDROGEN 
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tests  photo  chemistry  laboratory  usage. 
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CARTER 

THE  RELIABLE  POWER  SUPPLY 
OF  FAMOUS  COMMUNICATION  EQUIPMENT 


Thousands  of  these  Carter  Original  Genemotors  are  constantly  providing  that 
something  "extra"  in  MOTOROLA'S  famous  FMT-30D  Mobile  FM  , Radio  trans¬ 
mitter,  pictured  above.  Why  not  submit  your  requirements  and  become  acquainted 
with  this  preferred  Power  Supply? 

Ihe  latest  catalogue  of  Carter  products  will  be  sent  upon  request. 


I  tortion  due  to  the  attenuators.  The 
frequency  characteristic  of  the  at- 
tenuators  was  measured  from  80  cpj 
to  1  Me. 

It  will  be  observed  in  Fig.  6  that  no 
amplifiers  or  volume  control  potentio- 
meters  are  used  between  the  tiscil. 
loscope  deflection  plates  and  the 
source  of  voltage.  Any  phase  oi  am- 
plitude  distortion  will  produce  dis- 
tortion  in  the  shape  of  the  charac¬ 
teristic  recorded  on  the  oscilloscope. 
The  wave  front  of  the  pulse  is  so 
steep  and  covers  such  a  wide  band 
of  component  frequencies  that  am¬ 
plifiers  would,  if  used,  have  to  pos¬ 
sess  characteristics  which  would  in¬ 
volve  a  program  of  development  work. 

Tests  for  phase  distortion  were 
made  by  applying  the  potentials  from 
one  attenuator  simultaneously  to  the 
X  and  y  deflection  plates  of  the  oscil- 
.loscope.  A  straight  line  results  if 
!  phase  distortion  is  negligible.  It  be¬ 
came  clear,  among  other  things,  that 
even  ordinary  “good”  amplifiers  pro¬ 
duced  far  too  much  phase  distortion. 
Even  the  addition,  for  instance,  of  a 
simple  volume  control  potentiometer 
was  sufficient,  when  used  at  less  than 
full  gain,  to  produce  a  serious  de¬ 
parture  from  the  straight  line  which 
should  have  appeared  on  the  screen. 
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It  may  be  of  some  value,  in  giving 
prospective  workers  with  this  ap¬ 
paratus  an  idea  of  the  peculiar  prop¬ 
erties  of  these  very  short-duration 
pulses,  to  describe  an  experiment 
which  failed. 

An  attempt  was  made  to  operate 
the  valve  under  test  with  the  filament 
grounded  so  that  a  motor  generator 
might  be  employed  to  heat  the  fila¬ 
ment.  Since  the  currents  to  several 
anodes  might  have  to  be  measured, 
and  the  values  of  this  cathode  cur¬ 
rent  itself  did  not  give  sufficient  in¬ 
formation  alone,  it  was  necessary  to 
connect  resistances  between  the 
anodes  and  the  bus  bar.  The  problem 
then  arose  of  transferring  the  volt¬ 
ages  across  these  to  the  y  deflection 
plates  of  the  oscilloscope.  This  cir¬ 
cuit  is  illustrated  in  Fig.  8. 

The  idea  occurred  of  causing  the 
voltage  across  either  /?,  or  i?,  to  sup-^^i 
ply  the  anode  potential  of  an  r-f  osci- 
lator  positioned  on  the  bus  bar.  The 
r-f  output  could  be  picked  up  by  an 
inductively-coupled  tuned  circuit 
rectified  and  applied  to  the  y  ter¬ 
minals  of  the  oscilloscope.  This  oscil¬ 
lator  was  expected  to  give  a  linear 
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relationship  between  its  r-f  output 
jind  any  current  flowing  through 
R,  or  Rt  and  through  the  oscillator 
val^e  in  parallel.  By  suitably  choos¬ 
ing  the  time  constants  of  the  resis¬ 
tances  and  capacities  involved,  no  ap¬ 
preciable  phase  distortion  should  be 
obtained. 

The  necessary  transmitter  and  de¬ 
tector  was  easily  provided,  and,  on 
bench  tests  with. direct  current  gave 
the  linear  relationship  required.  In 
fact,  as  a  sort  of  remote  control  d-c 
ammeter,  the  whole  device  was  very 
successful.  On  setting  up  the  oscil¬ 
lator  and  resistance  on  the  bus  bar, 
however,  it  was  found  that  prac¬ 
tically  the  whole  of  the  impulse  volt¬ 
age  (in  this  particular  experiment, 
about  60  kv)  was  developed  across 
them,  although  the  value  of  the  re¬ 
sistance  was  only  2000  ohms,  and  it 
was  in  series,  at  the  time,  with  a 
main  load  resistance  of  100,000  ohms 
connected  in  place  of  the  valve  shown 
under  test  in  Fig.  8. 


FIG.  8 — Circuit  which  prored  unsuccetBiul 
for  toating  high-powor  tuboa 

It  was  then  realized  that  the  effect 
was  due  to  the  relative  time  con¬ 
stants  of  the  100,000-ohm  resistance 
and  its  parallel  residual  capacity  and 
that  of  the  2000-ohm  resistance  with 
the  valve  impedance  in  parallel  with 
it.  The  time  constant  of  the  latter 
combination  is  shorter  than  the 
former,  and  therefore  point  a  in  Fig. 
8  remains  at  ground  potential  for 
an  appreciable  portion  of  the  pulse 
time.  The  pulse  has  such  an  ex¬ 
tremely  sharp  wave  form  that  it 
reaches  its  maximum  long  before 
point  a  rises  much  above  earth  po¬ 
tential.  Therefore,  no  matter  how 


low  the  “ammeter”  resistance  Ri  may 
be  in  comparison  with  the  100,000- 
ohm  load  resistance,  almost  the  full 
voltage  of  the  impulse  generator  will 
be  produced  across  the  “ammeter”. 

This  effect  can  be  eradicated  by 
properly  balancing  the  two  residual 
capacities  concerned  so  as  to  produce 
an  ordinary  balanced  RC  attenuator. 
Unfortunately,  however,  no  valve  can 
possibly  be  balanced  at  all  the  com¬ 
ponent  frequencies  of  the  pulse,  be¬ 
cause  it  does  not  have  a  linear  char¬ 
acteristic,  and  its  characteristic  var¬ 
ies  with  the  value  of  the  space  cur¬ 
rent  used.  • 

Calibratioa  of  the  Apparatus 

Attention  is  drawn  to  the  provi¬ 
sion  of  the  standard  resistance-capac¬ 
ity  attenuator  A  in  Fig.  6,  which  is 
adjusted  to  have  a  flat  frequency 
characteristic  from  30  cps  to  1  Me. 
The  deflection  of  the  oscilloscope 
beam  by  the  voltage  from  this  stand¬ 
ard  attenuator  is  calibrated  in  terms 
of  the  peak  voltage  on  the  bus  bar. 
Calibration  is  performed,  and 
checked  at  intervals,  by  means  of  the 
adjustable  spark  gap  shown  in  Fig.  6. 

The  other  attenuator,  B,  is  pro¬ 
vided  with  a  variable  condenser  C, 
and  a  variable  resistance  R,  in  the 
bottom  arm.  Ct  may  be  adjusted  to 
produce  any  particular  amplitude, 
and  R,  to  produce  the  correct  phase 
of  the  pulse  voltage  on  the  oscillo¬ 
graph  over  a  considerable  range. 

In  practice  the  procedure  is  first  to 
apply  the  voltage  from  attenuator  A 
to  the  oscilloscope,  and  to  measure  ! 
it.  The  outputs  from  A  and  that  i 
from  the  adjustable  attenuator  B  are 
next  applied  respectively  to  the  x 
and  y  plates  of  the  oscilloscope.  The 
condenser  and  resistances  of  the  bot¬ 
tom  section  of  attenuator  B  are  then 
adjusted  until  a  straight-line  trace  is 
produced.  This  indicates  that  attenu¬ 
ator  B  has  a  negligible  phase  error. 
During  this  process,  the  amplitude 
of  the  oscilloscope  sweep  caused  by 
the  voltage  from  B  may  also  be  ad¬ 
justed  by  means  of  C,  and  Rt  to  a 
convenient  point  on  a  calibrated  scale 
in  front  of  the  oscilloscope  screen. 

Under  working  conditions,  the 
standard  attenuator  is  not  used,  and 
the  voltage  from  the  current-measur¬ 
ing  resistances  R^  and  Rt  are  applied 
to  both  sets  of  y  deflection  plates  as 
shown  in  Fig.  6.  The  oscilloscope  is 
calibrated  for  anode  currents  by 
passing  a  known  current  through 
R^  and  Rt  and  adjusting  the  value  of 
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these  resistances  until  the  deflection 
of  the  beam  over  the  calibrated  scale 
is  correct. 
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The  stray  electric  field  of  the  im¬ 
pulse  generator  is  very  strong.  It  is 
necessary  to  provide  elaborate 
grounding  and  fairly  complete 
shielding  of  the  oscilloscope.  This  is 
housed,  therefore,  in  a  viewing  cabi¬ 
net  which  is  fitted  with  copper  shield¬ 
ing  over  part  of  the  roof.  The  spark 
gaps  are  adjustable  for  various  dif¬ 
ferent  voltages. 

A  viewing  cabinet  contains  the  os¬ 
cilloscope,  the  Variac  control  which 
controls  the  pulse  rate,  and  an  on-off 
switch  controlling  the  voltage  to  the 
charging  unit  and  to  the  blower  sup¬ 
plying  the  spark  gaps  with  air.  Due 
to  the  high  speed  of  the  pulse,  the 
trace  is  comparatively  faint  and  is 
best  observed  in  a  darkened  cubicle. 
The  cabinet  is  therefore  provided 
with  curtains.  This  also  tends  to 
avoid  using  the  cathode-ray  tube  at 
too  great  a  brilliancy  for  adequate 
life. 

The  author  desires  to  acknowledge 
much  useful  information  about  im¬ 
pulse  generators  in  general  which 
has  been  supplied  by  Mr.  R.  Davis, 
Mr.  W.  G.  Standring,  and  Mr.  G.  W. 
Rowdier  of  the  National  Physical 
Laboratory.  Acknowledgement  is 
also  due  to  Messrs.  Rediffusion  Ltd., 
for  permission  to  publish  the  infor¬ 
mation  herein. 
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fact  it  is  designed  to  withstand 
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[athematics  Dictionary 

y  Glenn  James,  Associate  Professor 
Mathematics,  University  of  Cali- 
mxa,  assisted  by  Robert  C.  James, 
aching  fellow,  California  Institute  of 
e^nology.  The  Digest  Press,  Van 
Calif omia.  Revised  Edition,  IBIS, 
\19  pages,  price  fS.OO. 

Pasic  math  metical  words  and 
j-irases  from  arithmetic  through  the 
calculus  are  defined  in  detail  ap- 
ropriate  to  the  mathematical  ma- 
^rity  of  those  likely  to  be  looking 
a  particular  term.  Thus,  terms 
ikely  to  be  found  in  high  school 
ooks  are  defined  in  language  geared 
0  the  high  school  level,  while  terms 
ike  Fourier’s  series  contain  the  for¬ 
mulas  and  related  data  that  might  be 
Ipeeded  by  an  electrical  engineering 
graduate  or  design  engineer.  Many 
the  basic  terms  beyond  calculus 
re  also  included. 

The  book  is  essentially  a  dual  work 
Un  that  it  contains  a  great  many 
Rernis  related  to  the  mathematics  of 
^business,  such  as  insurance  and 
itock  market  terms,  but  these  in  no 
way  detract  from  its  usefulness  to 
the  engineer. 

For  one  seeking  to  refresh  the 
tiiL-mory  on  mathematical  concepts 
without  wading  through  a  collection 
i  f  books,  this  dictionary  can  save  a 
y  l  eat  deal  of  time.  It  constitutes  also 
real  contribution  toward  evolution- 
ry  standardization  of  mathematical 
erms. 

For  a  bit  of  mathematical  human 
nterest,  terms  like  casting  out  nines, 
bur-color  problem,  nim,  Pascal’s  tri- 
ingle  and  pentagram  are  worth  look- 
ng’  up.  The  electronic  engineer 
ould  probably  want  to  know  more 
y.bout  photoelectric  number  sieve 
ihan  the  brief  definition  “A  mechan¬ 
ical  device  for  factoring  large  num¬ 
bers”,  but  in  general  the  definitions 
|fare  satisfactorily  complete  for  all 
'^iges  of  the  mathematical  terms. 

The  appendix  will  be  found  par¬ 
ticularly  valuable  for  its  five-place 
table  of  common  logarithms,  four- 
i’l  tee  table  of  trig  functions  and  their 
logarithms,  a  table  of  423  integrals 
and  a  highly  complete  collection  of 
the  sjrmbols  used  in  arithmetic  and 
algebra,  trigonometry,  geometry, 
calculus  and  finance. — J.M. 
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Symposium  on  Radiograpiiy 

By  American  Society  for  Testing  Ma-^ 
TERIALS,  Philddelphia,  256  pages, 

The  papers  presented  at  the  1942 
Radiography  of  the 


Symposium 
American  Society  for  Testing  Mate¬ 
rials  have  now  been  gathered  to- 
gether,  edited,  and  are  published  in 
a  256-page  book.  Each  of  the  eight¬ 
een  technical  papers  in  the  volume 
has  been  written  by  an  outstanding 
authority  on  the  particular  subject 
With  the  exception  of  several  papers 
originally  appearing  in  1936  and  de¬ 
voted  to  the  principles  of  radio- 
graphic  methods,  the  major  portion 
of  the  volume  is  devoted  to  recent 
technical  contributions  in  this  field. 

Topics  treated  include  radiography 
of  welds,  calibration  data  and  meas¬ 
urements  for  application  in  magne¬ 
sium  aircraft  casting,  portable  radio¬ 
units,  gamma  rav 
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ment  advantages  can  save  you  weeks  or  even 
months  of  precious  timel 
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quarters  for  Electronic  Parts  and  Equipment. 
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graphic  x-ray 
radiography  of  welded  piping,  an  in-  ’ 
vestigation  of  the  apparatus  used  in 
radium  radiography,  an  exposure 
meter  for  x-ray  radiography,  preci¬ 
sion  radiography,  and  the  evaluation 
of  x-ray  film. 

This  A.S.T.M.  volume  will  be 
found  a  convenient  guide  and  refer¬ 
ence  work  for  any  who  are  engaged 
in  industrial  radiographic  opera¬ 
tions.  The  volume  contains  quite  a 
number  of  tables,  graphs,  and  dia¬ 
grams  illustrating  recommended 
practices  and  photographs  of  x-ray 
equipment  for  reproduction  of  radio¬ 
graphs  themselves. — b.d. 
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ligible  in  their  effects.  .  .  .  The  even 
tenor  of  our  ways  has  been  upset  by 
the  war.  Under  its  relentless  force 
our  personal  rhythms  are  seriously 
disturbed;  our  comings  and  gobigs 
must  be  timed  to  its  demands.  But 
each  new  control  of  our  habits,  which 
the  war  requires,  is  met  by  our  own 
transient  objection.  Each  of  these 
natural  responses  should  die  unheard. 

‘*There  must  be  less  thoughtless 
clamor  at  the  new  routines  we  need 
to  follow;  less  instinctive  and  hasty 
revolt 


Knurled  heads  eliminate  time-wasting  finger  slip  and  R 
lost  motion — are  a  definite  aid  in  maintaining  and  1 
furthering  the  present  high  level  of  industrial  production. 
Remember  this  next  time  you  order — and  be  sure  to 
specify  "Unbrako"  Socket  Cap  Screws  with  Knurled 
Heads.  Available  in  all  sizes  from  No.  4  to  11/2"  diameter, 
Catalog  gladly  sent  upon  request. 


Knurling  of  Socket  Screws  originated  with  "Unbrako"  years  ago 


complaints  must  never 
obscure  for  ourselves  or  for  others 
the  clear  road  of  national  duty.  Let 
us  keep  our  transients  to  ourselves." 
— John  Mills,  in  Bell  Lab.  Record. 
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Reference  Data  for 
Radio  Engineers 

Edifed  by  H.  T.  Kohlhaas,  Editor  of 
Electrical  Communication.  Federal 
Telephone  and  Radio  Corp.  (an  I.  T.  & 
T.  Associate),  87  Broad  St.,  New  York, 
too  pages,  price  $1.00  ($.75  per  copy  in 
lots  of  12  or  more). 

BY  BRIDGING  THE  GAP  between  the 
handbook  and  the  standard  radio 
engineering  texts  and  at  the  same 
time  providing  a  wealth  of  often- 
used  radio  reference  data  from  each, 
along  with  new  highly  practical 
tube,  circuit,  transmission  line  and 
filter  data  for  the  technician,  this 
book  earns  for  itself  a  prominent 
place  in  every  radio  and  electronic 
engineer’s  library.  Considerable  of 
its  contents  has  heretofore  ap¬ 
peared  only  in  magazines,  little- 
known  books  or  government  publica¬ 
tions,  but  the  real  value  lies  in  the 
logical  selection  and  orderly  arrange¬ 
ment  of  the  material. 

This  volume  is  outstanding  in  its 
inclusion  of  data  and  material  spe¬ 
cifically  selected  for  everyday  use  by 
a  wide  variety  of  American  engi¬ 
neers.  Of  particular  value  is  the 
9-page  section  on  wave  guides  and 
resonators,  coordinating  formulas, 
charts  and  tables  that  heretofore 
have  been  scattered  throughout  the 
recent  literature. — j.m. 
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Experiments  in  Electronics 
and  Communication 
Engineering 

By  E.  H.  Schulz  and  L.  T.  Anp 
Illinois  Institute  of  Technology,  tgl  p 
price  $S,  Harper  &  Bros.,  New  York. 

It  is  believed  that  the  authors  havi 
adequately  expressed  the  pufpc?; 
and  scope  of  their  volume  in  the  pre 
face  which,  in  part,  reads  as  follows: 
“This  book  is  intended  to  serve  as  a 
laboratory  text  for  courses  at  col¬ 
lege  level  in  electronics,  communica- 
tion  networks,  radio,  and  ultrahigl 
frequency  phenomena.  In  addition 
sufficient  experiments  in  basic  d> 
and  a-c  circuits  necessary  for  thts? 
courses  are  included  in  chapters  t 
and  4.  An  attempt  was  made  to  or 
ganize  the  material  in  such  a  wa.t 
that  it  would  be  adaptable  to  th? 
Army-Navy  College  Training  Pro¬ 
gram  and  to  other  accelerated  War 
Training  Programs.  Sufficient  in¬ 
formation  is  given  to  make  it  pos¬ 
sible  for  a  student  to  do  the  various 
tests  with  a  minimum  of  verbal  in 
struction,  but  at  the  same  time  the 
“cook  book”  style  has  been  carefully 
avoided. 

The  text  includes  108  experiments 
ranging  from  simple  direct  current 
measurements  to  complete  video 
radio  receivers,  radio 
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Th*r«  or*  two  kinds  ol  uniionn  tem- 
porotur*  roquirod  for  sotisiactorily 
hooting  compounds.  You  wont  and 
nood  both  kinds  in  OTory  hooting  tank 
or  kottlo  in  your  plant. 

On#  is  uniform  hoot  at  all  times  rogord- 
loss  of  how  froguontlT  or  irrogularly  cold 
objocts  aro  immorsod  in  tho  compound. 
Sta-Warm's  aceurato  thormostats  roodUy 
giro  you  this  ossonUal  uniformity. 

Tho  othor  is  uniform  hoot  in  all  parts 
of  tho  tank  at  tho  somo  timo.  Tho  broad 
eoTorogo  of  8ta-Warm  hooting  units  on  all 


sidos  as  woU  os  on  tho  bottom  of  tank 
wall  aroas  guarantoo  this  oqually  ooson- 
tial  kind  of  uniformity.  Thoro  aro  no  "hot 
spots",  no  "cold  spots"  in  Sta-Warm  tanks, 
kottlos  or  pots. 

That's  why  Sta-Worm  oioctricaUy  hootod 
tanks  aro  now  omployod  in  so  many 
piants  of  war  contractors  whoso  products 
aro  subjoctod  to  critical  toots  by  govom- 
mont  inspoctors. 

That's  why  you  should  think  of  Sta- 
Worm  whon  you  think  of  hooting  com¬ 
pounds,  wax,  paraffin,  gluo,  pitch  or 
rosins. 

Inquiro  today,  stoting  your  roquiromonts. 


amplifiers, 
transmitters,  and  antenna  systems, 
microwave  equipment,  and  so  on.  The 
material  is  divided  into  chapters  ac¬ 
cording  to  subject  matter.  Each  ex¬ 
periment  consists  of  a  brief  discus¬ 
sion  of  the  principles  involved,  the 
procedure  to  be  followed,  and  a  list 
of  suggested  apparatus.  Each  ex¬ 
periment  is  made  as  complete  as,pos- 
sible.  If  desired,  certain  parts  of  the 
experiment  may  be  selected  in  ac¬ 
cordance  x^th  the  laboratory  time 
available  or  the  point  that  the  in- 
.structor  wishes  to  stress.  Experi¬ 
ments  covering  a  wider  field  may  be 
obtained  by  combining  sections  of 
several  experiments. 
i.^The  first  chapter  deals  with  labor¬ 
atory  technique,  the  purpose  of  lab¬ 
oratory  work,  preparations  for  lab¬ 
oratory  experimental  work,  protec¬ 
tion  of  apparatus,  keeping  notes  and 
recorded  data,  curve  plotting  and 
similar  pertinent  data  which  should 
be  required  of  any  experimental 
worker  before  he  ever  sets  foot  into 
a  laboratory.  In  a  similar  vein,  chap¬ 
ter  2  deals  with  laboratory  equip¬ 
ment  which  introduces  the  student  to 
the  essential  characteristics  of  cir- 


S MOULD  you  havo  undur  way  a  post-war  product  involving  tho 
application  of  alactronic  pnnciplot,  our  34  yoars  of  spocialixa- 
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you  intoHigontly  in  tho  solution  of  your  transformor  probloms. 
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cult  elements,  measuring  instru¬ 
ments,  and  the  rating  and  limitations 
of  certain  types  of  laboratory  equip¬ 
ment  In  themselves,  these  two  chap¬ 
ters  are  a  reasonable  safeguard  that 
laboratory  ^uipment  will  not  be  too 
frequently  or  too  seriously  mis¬ 
handled.  Chapters  3  and  4  deal  with 
experiments  on  the  measurement  of 
d-c  circuits  and  a-c  circuits,  respec¬ 
tively.  Subsequent  chapters  deal  with 
network  theories  and  four-terminal 
networks,  electron  tubes,  cathode- 
ray  tubes  and  circuits,  power  sup¬ 
plies,  amplifiers,  oscillators,  modula¬ 
tion  and  detection,  radio  receivers, 
radio  transmitters,  and  finally,  trans¬ 
mission  lines,  wave  guides  and  radi¬ 
ation.  The  chapters  are,  with  good 
justification,  of  unequal  length. 
There  are  20  experiments  in  the  chap¬ 
ter  on  alternating  current  circuits 
and  only  four  experiments  on  power 
supplies.  As  is  customary  with  lab¬ 
oratory  manuals,  the  theory  and 
mathematical  development  is  fre¬ 
quently  omitted  although  the  per¬ 
tinent  equations  for  an  experiment 
are  included  where  necessary.  Refer¬ 
ences  are  given  at  the  end  of  each 
chapter  for  the  student  who  requires 
further  treatment  than  can  be  given 
in  a  laboratory  manual. 

In  general,  the  experiments  seem  to 
be  very  well  selected  and  adequately 
presented.  The  drawings  and  type 
are  distinct  and  clear  although  the 
pages  have  been  reproduced  from  a 
typed  manuscript  rather  than  being 
printed  from  set  type,  and  a  number 
of  photographic  reproductions  are 
badly  executed. — B.D. 
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problems  do  not  have  any  “ri^'ht” 
answer,  being  included  to  give  the 
better  student  a  chance  to  develop 
ingenuity  in  searching  for  the  most 
reasonable  solution.  No  answers  for 
problems  appear  in  the  book. 

Another  departure  from  conven¬ 
tion  is  a  treatment  of  all  circuits  as 
units,  instead  of  placing  d-c,  mag- 
netic  and  a-c  circuits  in  separate 
courses.  Basic  laws  are  generalized 
to  make  them  apply  to  magneto¬ 
statics  and  electrostatics  as  well  as 
From  to  electrodjmamics. 

Emphasis  is  placed  on  understand¬ 
ing  the  physics  of  a  problem  rather 
thoroughly  than  upon  detailed  methods  applying 
to  special  cases.  This  permits  extend¬ 
ing  the  scope  of  the  book  in  the  final 
for  chapter  to  generalized  attacks  on 
problems  involving  irregular  peri¬ 
odic  waves,  using  Fourier  series.  Sev¬ 
eral  methods  of  determining  the  coef¬ 
ficients  are  presented. 

The  chapter  on  electrostatic  cir¬ 
cuits  is  deserving  of  special  mention 
for  its  treatment  of  equipotential 
lines,  a  subject  of  increasingly 
greater  importance  in  electronics. 
— J.M. 


Mathematics  Essential  to 
Electricity  and  Radio 

By  Nelson-  M.^Cooke,  Lieutenant,  V.  S. 

Navy,  and  Joseph  B.  Origans,  Head  of 
Department  of  Mathematiee,  George 
Waehington  High  School,  New  York. 

McGraw-Hill  Book  Co.,  Inc.,  New  York, 

19 AS,  418  pages,  price  $8.00. 

An  excellent  adaptation  of  Lt. 

Cooke’s  technical  best-seller,  “Mathe¬ 
matics  for  Electricians  and  Radio¬ 
men.”  'It  is  now  suitable  for  the  sec¬ 
ondary-school  level  and  for  high- 
school  teaching  techniques, 
addition  and  subtraction  of  nega¬ 
tive  numbers,  the  book  takes  the  stu¬ 
dent  efficiently  and 
through  algebraic  operations,  equa¬ 
tions,  powers  of  ten.  Ohm’s  Law  and 
its  practical  applications,  uses 
graphs,  exponents  and  radicals,  quad¬ 
ratic  equations,  KirchhofF’s  Laws, 
logarithms  and  their  practical  uses, 
trigonometry  applying  to  radio, 
fundamental  ideas  of  alternating  cur¬ 
rents,  series  and  parallel  circuits, 
and  a  particularly  effective  and  sim¬ 
ple  treatment  of  both  rectangular  and 
polar  forms  of  notation  for  a-c  cir¬ 
cuits. 

All  the  features  of  the  parent  book 
are  retained,  including  presentation 
of  rules  in  italics  for  ready  reference, 
frequent  groupings  of  practical  radio 
and  electrical  problems,  with  answers 
at  the  back  of  the  book,  and  handy  Engineering  and  Scientific 
tables  of  logarithms  and  trig  func-  Graphs  for  Publications 
tions  in  the  append!^  ^gical  or-  SuBORonr  (Chairmen  K 

ganization  and  careful  indexing  give  Subcommittee  No. 

this  simplified  version  a  reference  „  .  jc.-i.-cr. 

,  ^  f.  .  -  .  ,  Engineering  and  Scientific  Gra 

value  to  the  engineer  seeking  merely  j  Amcricon  Some. 

to  refresh  his  memory  regarding  , 
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some  one  particular  fundamental  .  .  ox  j  j  a 

,,  ,.  ,  ..  able  from  American  Standards  A 

mathematical  operation. — J.M.  .  ^  ^  .„xl  ox 
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Introduction  to  Circuit  practices,  for  guidance  of  authors 

Analysis  draftsmen  preparing  graphs  for 

„  .  „  engineering  and  technical  publica- 

By  Abner  R.  Knight,  Profesor  of  Elec-  ..  xi.  j  •  j  i 

trUal  Engineering.  Univereity  of  Him- 

ois,  and  Gilbert  H.  Fett,  Associate  in  out  of  line  graphs  showing  the  rela- 
Electrical  Engineering,  University  of  tions  between  two  variables  ii^  rec- 
Illinois.  Harper  &  Bros.,  New  York,  tangular  coordinates,  emphasizing 
19^,147  pages,  prwe  $4.00.  simplkity  and  clarity,  choice  of 

A  REFRESHING  departure  from  con-  scales'  ranges  of  scales,  methods  of 
ventional  textbooks  intended  for  the  lettering  scales,  plotting  of  points, 
basic  course  in  electrical  engineer-  and  labeling  of  curves.  Specific  in- 
ing,  having  as  its  goal  the  develop-  structions  are  given  on  preparing 
ment  of  the  ability  to  analyze,  choose  graphs  for  reproduction,  including 
and  create  solutions  to  problems  ra-  size  of  original,  choice  of  paper  and 
ther  than  to  merely  substitute  num-  ink,  choice  of  line  widths  for  curves 
bers  in  formulas  and  solve  for  the  and  coordinate  rulings,  size,  weight 
answer.  In  fact,  the  authors  warn  in  and  style  of  lettering,  and  handling 
their  preface  that  some  of  their  of  finished  illustrations. — J.M. 


HO  SIXTI  ML.  OEPT.C-12.  REN  TOM  13,  RT. 

BOSTON,  NASS.  •  NENAIK.  N.  J. 

WE  ALSO  MANUFACTURE 

pmhIU  uJdrM  tutd  gounJ  equipment.  Hive 
dome  It  for  l«ii  yearg  —  pioneering  teveral 
nett  audio  developments.  We  have  made 
equipment  for  the  V.  S.  Army  Signal  Corps 
and  many  large  Industrials,  this  past  year. 
F'e  can  mahe  pre.amplifiers,  posver  sup¬ 
plies,  rectifier  units,  cord  sets  —  anything 
involving  chassis  wiring,  tusemhiing,  sol¬ 
dering.  Knotm  to  all  manufacturers  —  to 
many  since  1921— we  can  request  and  get 
preferential  treatment.  Competent  engi¬ 
neering  staff.  Mo  labor  shortage  in  this 
area.  Let  us  quote. 
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BURSTEIN-APPLEBEE  CO 


1012-14  McGee  St.  Kansas  City,  Mo. 


THE  BIRTCHER  CORPORATION 


5087  HUNTINGTON  DR.  LOS  ANGELES  32 


THE  MOST  COMPLETE 
CATALOG 
or  ITS  KIND 


Strip  Insulated  Wires 

quicker  .  .  .  BETTER 


[ISIER  ENGINEERING  CO. 


GENERAL  CEMENT 


MFC  CO 

Rockforci,  Illinois.  U.S.A. 


CRYSTALS  by 


Thoutandi  ol  vital  transmittir  g  installa¬ 
tions  relv  on  the  accuracy  and  dependa¬ 
bility  ot  Hipower  Precisiot.  Crystal 
units.  With  leceiit'y  enlarged  facilities, 
Hipower  is  maintaining  greatly  increased 
production  for  all  important  services. 
When  essential  demand  begins  to  return 
to  normal,  Hipower  will  be  glad  to  help 
with  your  crystal  needs 


EncinEERinL  co m p p n v 


HIPOWER  CRYSTAL  CO. 

Salts  Dinision — 205  W.  Wacktr  Drive,  Chicago 
Factory — 2035  Charleston  Street,  Chicago.  III. 


To 

tubof  and  othorS^ 
/  plug-in  compononts  \ 
from  loosoning  undor  vi¬ 
bration,  got  acquainted 
with 

BIRTCHER 
LOCKING  TYPE 

TUBE  CLAMPS 


pag*  2t0  this  Issua, 
and  ‘phona,  wira, 

V  or  writ#  ui. 


We  ■aiifactire  a  complete  line  of  equipment 


SPOT  WELDERS,  electric,  from  14  to  50  KTA  AC  ABC 

TRANSrORUERS,  special  and  standard  types  WELDERS 

INCANDESCENT  LAMP  manuTacturlna  equipment  From  100  to 
FLUORESCENT  TVBE  MAKING  EQUIPMENT  400  Ampe. 
ELECTRONIC  EQUIPMENT,  vacuum  pumps,  etc. 

WET  GLASS  iliclna  and  cuttlna  machines  for  laboratory  use 
GENERAL  GLASS  working  macnines  and  burners 
COLLEGE  GLASS  working  units  for  students  and  laboratory 
EI8LER  ENGINEERING  CO. 

731  »o.  13th  8t.  (near  Avon  Ave.) _ Newark.  New  Jersey 


MICROMETER  , 

FtEOUINCY 

ms  I  ass  ^  within  0.01  per  01 

LAMPKIN  LABORATORIES 

Bradanten.  Fla.,  U.  8.  A. 


KIRKLAND 
INDICATING  LIGHT 


Tbo  teckof  is 
the  thing  that 
mahas  the  bag 
dHfaranea 


A  molded  bokalito 
Bockat,  with  a  V4" 
Insulatioa  besrriar 
and  two  6-32  tor- 
minal  acraws  with 
cup  washars. 


Uadarwrltars* 

#400  Uait  Approved 

OiPtribuled  NationaUr  By 

GRAYBAR  ELECTRIC  CO. 

H.  R.  KIRKLAND  CO.  MORRISTOWN,  N.  J. 


H ABIC  Up  W  Manufachirars of 
llVlIm  V  k  I  Radio  Transmittars 

ELECTRONIC  APPARATUS 

447  Concord  Ava.  Cambridge,  Mats. 


Making  a  modest  but  attactiva  contribu¬ 
tion  in  Electronics'  War  accomplishments. 

H.  CROSS 

15  Baakmoa  St. New  York 


Electron  Tube  Machinery 

of  every  type, — standard,  and  tpecial  detign 

Specialists  in  Equipment  for  the  Moaulae- 
ture  of  Radio  Tubes,  Cathode  Rot  Tubee, 
Huorescent  Lamps,  Incondescent  Lamps, 
Neon  Tubee,  Photo  Cells,  X-ror  Tubes 
and  other  gloss  or  electronic  products,  on 
production  or  loborotorr  basis. 


TUBULAR  RESISTORS 

PftOTECTEO  «  UNPROTECTED 

SLIDE-CONTACT  RHEOSTATS 

REX  RHEOSTAT  CO. 

Baldwin,  L.  I..  N.  Y. 
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and  PLATINUM  ALLOYS 


SHEET.. 
WIRE .. 
TUBING 


For  all  Electronic 
Applications  # 


SIGMUND  COHN  &  CO 

44  GOLD  ST.  ?  NEW  YORK 

SINCE  1901 


TAKING  THE  BUGS  OUT 
OF  WORKING  DRAWINGS 


BACK  TALK 


How  to  make  working  drawings 
in  a  hurry  —  that  are  accurate, 
complete  and  fool-proof — is  the 
problem. 

You  can  devote  your  whole 
time  to  this  problem  when  you 
have  Jypbonile  Eldorado  pencils 
in  your  hand.  Smooth,  accurately 
graded,  strong,  they  do  not  throw 
obstacles  in  the  way.  You’ll  learn 
why  by  reading  the  interesting  23- 
page  booklet 
describing  the 
Typhonite 
J  process. 


This  department  is  operated  as  an  open 
forum  where  our  readers  may  discuss 
problems  of  the  electronics  industry  or 
comment  on  articles  which  have  been 
published  in  Electronics 


Bimorph 

We  note  in  the  September  issue  of 
Electbonics,  at  page  166,  an  article 
entitled  “Hearing  Aid  Circuits”. 

The  article  deals  with  methods  of 
connecting  a  Brush  rochelle  salt  ear¬ 
phone  unit  to  the  output  stage  of  a 
hearing  aid  amplifier,  and  utilizes 
the  word  “Bimorph”. 

This  letter  is  to  inform  you  that 
the  word  “Bimorph”  is  a  Trade  Mark 
registered  by  The  Brush  Develop¬ 
ment  Company  in  the  United  States 
Patent  Office,  Certificate  No.  386,307, 
and  as  such  should  be  capitalized  and 
bear  a  notation  to  the  effect  that  it  Ground  Plane  Antennas 
is  a  trade  mark  of  The  Brush  De¬ 
velopment  Company. 

We  note  in  your  magazine  several 
excellent  examples  of  trade  mark  no¬ 
tices,  such,  for  example,  as  Pyranol 
on  Page  19,  Mycalex  on  Page  23,  and 
Pyrex  on  Page  73. 

Eber  J.  Hyde, 

Patent  Dept. 

Brush  Development  Co. 

Cleveland,  Ohio 


motor  of  the  tape-moving  meci  ani!- 
could  be  turned  off  or  the  ignitri 
output  automatically  removed  fr,; 
the  magnetizing  coil  of  the  tape  ? 
the  surge  in  the  same  manner  t!:; 
the  film  is  started  in  the  de.sorit, 
set-up.  The  tape  could  then  be  rj 
at  a  slow  speed  through  a  pick-j 
coil  of  a  large  number  of  turns  as 
studied  at  leisure. 

Warren  F.  Goodell,  Jr. 

Vrhana,  JW- 


•  Write 
for  your 
fteecopyto: 
Pencil  Sales 
^  Dept.  59-J12, 
Joseph  Dixon 
Crucible  Co., 
Jersey  City  3,  N.  J. 

TYPHONITE 


In  an  article  by  H.  W.  Hasenbe.’ 
formulas  and  curves  are  shown  whii 
are  claimed  to  be  values  of  resi 
ance  and  reactance  of  a  vertical ; 
tenna,  supported  above  four  quarts 
wave  ground  rods.  However,  it 
further  stated  that  the  data  givi 
by  King  and  Blake*  were  used 
establishing  the  curves.  The  da 
given  by  King  and  Blake  apply 
a  symmetrical  antenna  fed  at  : 
center  pr  to  a  vesrtical  anter: 


ELDORADO 


For  I 
oi  L( 
work 
Actis 
mont 
dsTi< 
Excol 
Lory 
pUss 


Platinum  metals  scrap  and 
residues  refined  and  re¬ 
worked  on  toll  charges;  or 
purchased  outright  by  us  . . . 


Write  for  list  of  Products. 
Discussion  of  technical 
problems  invited  .  .  .  . 
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Fig.  1:  Arrangvinent  usad  to  moasuro  tho 
retiitonc*  and  reactonco  of  tho  RCA  MI- 
7823>A  antenna 

sort.  Accordingly,  the  arrangement 
shown  in  Fig.  1  was  used  to  measure 
the  antenna  resistance  and  reactance 
by  observing  the  standing  wave  of 
voltage  on  the  slotted  transmission 
line  feeding  the  antenna.  The  operat¬ 
ing  frequency  was  60  me.  The  ground 
rods  were  made  one-quarter  wave 
in  length  at  this  frequency,  while 


the  antenna  length  was  varied.  The 
antenna  diameter  was  0.625  inches. 

Curve  A,  Fig.  2,  shows  the  antenna 
resistance  measured  with  this  ar¬ 
rangement,  while  Curve  B  is  taken 
from  Hasenbeck’s*  Fig.  4.  Curve  C 
is  the  theoretical  radiation  resist¬ 
ance  of  a  vertical  antenna  operating 
over  a  semi-infinite  perfectly-con- 
ducting  plane,  assuming  a  sine-wave 
distribution  of  current  along  the 
antenna*.  The  length  of  the  antenna 
is  expressed  in  degrees,  obtained  by 
multiplying  the  physical  antenna 
length  by  360  and  dividing  by  the 
free-space  wavelength,  where  the 
antenna  length  and  the  wavelength 
are  measured  in  the  same  units.  One 
may  see  from  this  figure  that  the 
antenna  operating  with  four  ground 
rods  has  an  appreciably  lower  radia¬ 
tion  resistance  than  is  generally  as¬ 
sumed  for  the  same  antenna  operat¬ 
ing  over  a  semi-infinite  conducting 
plane. 

When  the  antenna  was  exactly  one- 
quarter  wave  (90“)  in  length,  the 
four  ground  rods  were  replaced  by 
a  metal  disc,  one  wavelength  in  diam¬ 
eter.  The  radiation  resistance,  which 

*  Brown.  G.  H.,  Lewis,  R.  F.  and  Epstein,  J., 
Ground  Systems  as  a  Factor  in  Antenna 
Bfflciency,  Proc.  I.R.E.,  June,  1937,  Fig.  2, 
p.  753. 


10,000  VOLT 


TEST  SET 


•n  ,^'^e  c  ^  rria^ 


A* 


WANTED 


I  ENGINEERS— 0ESI6NERS  I 

ELECTRICAL  MECHANICAL 
RADIO.  ACOUSTICAL 

For  RMaarch  and  DaTolopmont  Loborotory 
oi  Larga  company  fully  oagogod  in  war 
work  moBulaeturiiig  oircraft  occowrarios. 
ActiTity  includos  oloctronic  control  oquip-  i 
meat,  continuous  recorders,  special  radio  I 
dsTices.  etc.  | 

ExceUent  post-war  opportunities.  Lobora-  | 
tory  located  in  central  Monhotton.  All  re¬ 
plies  strictly  confidential.  Write  fuU  detoila.  | 

P-585,  Electronics  I 

3S0  W.  42nd  St..  New  York  18.  N.  T.  I 


WANTED 

TRANSFORMER 
PRODUCTION  MANAGER 

FUU  or  PAtT  TIME! 

Excellent  and  permanent  opportunity  to 
take  charge  of  monufactiiring  smoll  Trans¬ 
formers. 

Hare  50  employees — War  work — post-War. 
Good  Salary! 

State  experience  in  detail— all  information 
will  be  kept  stricUy  Confidential. 

Location — Chicago. 

P-588,  Electronics 

520  No.  Michigan  Ave.,  Chicago  11,  III. 


FREELAND  &OLSCHNERJNC. 

REBUILOERS  OF 
RADIO  TRANSMITTING  TUBES 

Let  Us  Help  You 
Solre  Your  Tube  Problems 

250  W  up 

41 1  Boron*  St.  Now  Orloaot,  Lo. 


POSITIONS  VACANT 

SALES  ENGINEER  WANTED,  Chicago  Terri¬ 
tory,  for  established  manufacturer  small 
metal  device  widely  used  by  Industry  on  war 
and  peacetime  products.  Prefer  age  30-25.  Engi¬ 
neering  training  required.  Give  full  details  edu¬ 
cation,  experience,  draft  statua  age.  salary  ex¬ 
pected  and  supply  recent  photograph  with  first 
letter.  Address:  P-578,  Electronlca  330  W.  42nd 
St..  New  York  18.  N.  Y. 


ELECTRONIC  TUBE  DESIGN  ENGINEER— 
Experience  in  actual  design  and  manufacture 
of  large  high  vacuum  tubes  of  electrical  and 
mi'chanlcal  design  as  well  as  with  process  test 
and  application  techniques.  Essential  workers 
need  release  statement.  Write  complete  details. 
Including  salary  expected.  Box  687  Equity,  113 
W.  42nd  St..  N.  Y.  C. 


(.lilditionaJ  Kmployment  ads  on  pages  340,  341, 
347.  288) 


POSITIONS  WANTED 


POSITIONS  WANTED 

ENGINEER-PHYSICIST  desires  position  di¬ 
recting  research  or  development.  Ten  years 
of  broad  and  varied  industrlail  experience  in 
radio  and  electrical  engineering  engaged  in  re¬ 
search  and  development  in  the  fields  of  elec¬ 
tronic  applications  radio,  communications 
UHF,  relay  control  circuits  transformers  mag¬ 
netic  devices  acoustics  high  voltage,  industrial 
control,  x-ray  equipment,  etc.  Theoretically 
and  mathematically  inclined.  Possess  patents, 
inventions  and  technical  articles.  Salary  de¬ 
sired  $9,000  to  $10,000.  Age  34  years;  German 
descent;  Protestant.  PW-584,  Electronics,  520 
N.  Michigan  Ave.,  Chicago  11,  III. 

AVAILABLE: — SA(H).  No  degree  but  does 
have  25  years  experience  design;  construc¬ 
tion.  maintenance,  operation,  carrier,  radio 
equipment  and  laboratory  work.  Commercial 
2nd  telegraph  license.  Now  In  another  field  and 
wants  to  get  back  in  a  post-war  project  with 
a  going  concern,  not  too  large.  Preferably  in 
a  small  city.  No  travel.  Salary  $5,000.  PW-58T, 
Electronics,  330  W.  42nd  St.,  New  York  18,  N.  Y. 


WANTED 


WANTED — In  good  condition — Proceedings  of 
Institute  of  Radio  Engineers  1935  to  1941. 
Will  purchase  complete  or  in  part.  W-583,  Elec¬ 
tronics,  330  W.  42nd  St.,  New  York  18.  N.  Y. 


FOR  SALE 


BEST  QUALITY.  USED 
ELECTRON  TUBE  MACHINERY 

Equlpmeut  fw  tbs  maanfseturs  ef  aU  kinds  af 
electroa  tubes  radio  tubas  Inesadaseeut  Isiups 
aeon  tubas  lAoCo  atsetrio  oslls  X-ray  tubes,  ets 

AMERICAN  ELECTRICAL  SAUS  CO..  INC. 

5S-57  Cost  tMi  St.  Now  York.  N.  T. 


METERS— >lcf  of  Once 

Multi«rwi«e  units.  CncN  in  portsbls  Isnthsr  csss. 
Tripistt:  ers  ohmmntsr.  *73  A.C.  volts,  €70 
A.C.  smps.  ^ico  soch  StA.Oe  not  propsid.  Now. 
Quantity  o#  osch  low.  Priority  dotorminos.  Accopt 
trndos  **lifco  now**  psnol  motors  or  tost  oquipmont. 

HATRY  AND  YOUNG 
203  Ass  St.,  Hartford  3,  Cooa. 


#  SEARCHLIGHT  SECTION  ^ 


LABORATORY 

TECHNICIANS 

Unlimited  horizons  and  out¬ 
standing  post-war  opportimities 
lie  ahead  in  the  manufacture  of 
electronic  vacuum  tubes. 

If  you  are  experienced 'in  lab¬ 
oratory  procedure,  electronics, 
radio,  and  tube  exhaust  work. 

Write  or  opply 
in  person  to 

Employment  Dept. 

I  AUTO-ORDNANGE  CORPORATION 

I  375  Fairfield  Ava.  Stamford,  Conn. 

I  War  workers  must  present  a 
I  Statement  of  Availability 


Electrical  or 
Cheeical  Engiaccr 

thoroughly  yorsod  ia  tho  Sioory  el 
liquid  and  solid  dieloctries  for  tho  peei- 
tioii  of  ehioi  ongiaoor.  To  direct  tho 
rooeorch,  dorolopmont  and  general 
laboratory  on  capacitors  and  capacitor 
applications.  This  is  an  unusual  op¬ 
portunity  lor  a  capable  engineer  iatsr- 
estod  in  his  present  and  postwar  future. 

lidRstritl  Coideiser  Corp. 

1725  W.  Nertb  Ava..  Chicago.  III. 


WANTED 

BADIO  SEBTICE  MEN 

In  Brooklyn  wsr  sisnt.  Mott  ha  shio  to  sm  taat 
ossIsMont,  to  sat  op  and  sm  labaratory  taat  inatm- 
manta  and  assaroiaa  prodsetion  toatinp  of  radio 
parts  and  alaetroaie  assipmant.  Will  eonaldar  man 
with  amataer  radio  oxparionca.  Call  In  parson  or 
writa  atatlnp  asa,  adseatlon,  axporlanea.  Avail¬ 
ability  cartMaata  rossirod.  Parsonnal  OWoa. 

FEDERAL 

Maiifaetiiiig&EigiieeiiigCorp. 


199  STEUBEN  ST. 


BROOKLYN 


WANTED 

CONDENSER  EN6INEER 

Ground  floor  opportunity  for  capable 
first-line  condenser  engineer  to  take 
complete  charge  of  design,  engineer¬ 
ing  and  production  of  poper  condensers 
in  Chicago  plont.  Must  know  costs. 
Prefer  E.E.  Degree.  Assistant  who  has 
now  reoched  ceiling  in  present  posi¬ 
tion  wishing  to  utiliM  skill  ot  higher 
leoel  might  well  qualify.  Inter^ew 
arranged.  Write  fully  cowering  experi¬ 
ence,  family  stcrtus  and  starting  scdory 
requirement.  Our  own  employees  know 
of  this  opening. 

Address  P-582,  Electronics 
620  N.  Michigan  Ave.,  Chicago  11.  Ill. 


WANTID; 

RADIO  ENGINEER 

To  head  Engineering  Department  of  growing  South¬ 
eastern  Pennsylvania  Quartz  Crystal  Manufacturer. 
(Specialized  Quartz  Crystal  knowledge  will  be  bene¬ 
ficial.)  A  "Ground-floor"  opportunity  for  a  capable 
man.  Starting  salary  $6000.00.  Application  should 
give  full  details  including  experience,  availability 
and  draft  status.  Address 

P-580,  Electronics 

330  W.  42nd  St..  New  York  18.  N.  Y. 


diana  Ste 
dnstrial  < 


WANTED 

Electrical  and  Radio  Design 
Engineer 

Familiar  with  analysis  and  design  of  com¬ 
plex  drciilts  similar  to  thoss  usod  in  radio 
transmitter  equipment.  Should  bore  fiye 
years  full  time  commercial  or  research 
experience.  Must  hare  BS.  in  E.E..  or 
equivalent.  Thorough  grounding  in  engi¬ 
neering  electronics  and  familiarity  with 
high  Toltoge  rectifier  systems.  Apply  in 
writing 

Pertessef  ONce 

RADIATION  LABORATORY 

University  ef  CMIfomio,  Berkeley,  Col. 


RADIO  REPAIR  MAN  j 

Needed  for  Cilrcraft  radio  maintenance.  \ 
Operation  being  set  up  lor  Post  War  | 
work  in  this  connection.  Very  good  | 
salory  lor  right  party.  Give  all  fa. 
lormotion  concerning  qualifications  and  | 
experiences  in  first  communication. 

Narriigtoa  Air  Service,  lac. 

MBBlelpal  Airport  Moasfield,  Ohio  I 


WANTED 


A.  Mtg.  Co. 
A  Northrup 
A  Northrup 
A  Northrup 
A  Northrup 
A  Niuthrup 


M'* 

details  on 
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thard  Mfg.  Co .  254 

,iild  Moody  Co .  56 
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nlation  Manufacturers  Corp . 275 

riidtional  Resistance  Co .  153 

(prnali**nal  Screw  Co .  65 

I  tpmational  Tel.  &  Tel.  Corp .  72 

in^on  Varnish  &  Insulator  Co.. .  28 

rkson  Electrical  Instrument  Co...  168 

T  Instruments,  Inc .  238 

crsoB,  Inc.,  Ray .  58 

Uiff  Mfg.  Co .  290 

8cn  Radio  Mfg.  Co .  33 
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sr  Engineering  Co .  279 

hie  Engineering  Co .  337 

tnliyht  Company .  270 

n-Rad  Tube  &  Lamp  Corp .  265 

n?r>n  Transformer  Co-  Inc . 237 


affel  &  Esser  Co .  3 

irkUnd  Co.,  H.  R .  337 

ight?  Company,  James .  30 


old-Hold  Mfg.  Co .  276 


Electric  Co. 
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the  antenna  length  becomes  extreme- 
ly  critical  when  resistances  in  xcea 
of  100  ohms  are  desired. 

The  parallel  inductance  of  the  sup. 
port  stub  which  is  requir-u  to  ac¬ 
complish  the  parallel  resonance  mav 
be  found  from  the  relation 
X.  =  (R'.+X*.)/X. 

It  may  be  seen  that  X,  is  inductive, 
when  X,  is  capacitive,  and  vice  versa, 
The  necessary  values  of  X,  are  also 
given  in  Fig.  4. 


AhTreNNA  LENGTH  lOCOfCES 

Fig.  2:  Th«  mvosured  antenna  rMistonc*  is 
shown  by  Cunro  A.  the  Tolues  given  by 
Hosenbeck  ore  shown  by  Curve  B,  while 
Curve  C  is  the  theoretical  radiation  resist¬ 
ance  of  a  vertical  antenna  operating  over 
a  semi-infinite  perfectly-conducting  plone. 
assuming  a  sine-wove  distribution  of  cur¬ 
rent  along  the  antenna 


In  the  article  bj' 


was  25.0  ohms  with  the  ground  rods, 
now  measured  37.0  ohms. 

Curve  A,  Fig.  3,  shows  the  meas¬ 
ured  antenna  reactance  when  the 
four  ground  rods  were  used,  while 
Curve  B  was  computed  from  Hasen- 
beck’s*  Eq.  (8). 

For  any  particular  antenna  length, 
the  resonant  impedance  (a  pure  re¬ 
sistance)  that  will  be  presented  to 
the  transmission  line  when  the  an¬ 
tenna  is  parallel  resonated  by  the 
support  stub  is  quickly  found  from 
the  relation 

R,=  (R^.  +  X'.)/R. 
where  R,  is  the  antenna  resistance 


‘RELAYED-FLIJX’* 

Microd^ne 

Th0  Stmmdmrd  bg  Whirh  Othern 
Are  dmdged  and  Valmrd 


AmzftiA  length  (dcgrcesi 

Fig.  4:  This  figuro  shows  Uio  parallel 
rosonant  rosistonce  which  may  bo  obtained 
with  the  RCA  MI-7823-A  antonna,  as  well 
os  the  shunt  roactonco  loquirod  for  twy 
nonco  and  the  length  of  the  support  sec 
tion  needed  to  give  these  reacUve  raluei 


iQUIPMENT  for  the  war  effort. — 

(1.)  MUST  perform  up  to  highest 
standards. 

(2.)  MUST  continue  to  perform  ir¬ 
respective  of  climatic  variations. 


Hasenbeck,  it  was  assumed  that  tb- 
from  Curve  A,  Fig.  2,  and  X,  is  the  stub  support  section  had  a  charac- 
antenna  reactance  from  Curve  A,  teristic  impedance  of  70  ohms.  How- 
Fig.  3.  The  resulting  curve  is  shown  ever,  in  the  RCA  MI-7823-A  antenna, 
in  Fig.  4.  We  see  that  it  is  practic-  the  stub  section  had  a  characteristic 
ally  possible  to  present  a  resistance  impedance  of  41  ohms.  This  was 
which  will  match  a  concentric  trans-  done  to  lengthen  the  support  section 
mission  line  of  any  characteristic  when  low  frequencies  requiring  long 
impedance  above  25.0  ohms.  It  is  antenna  sections  w’ere  used,  and  to 
theoretically  possible  to  increase  the  make  the  adjustment  of  the  short- 
parallel  resonant  impedance  at  will  ing  plug  less  critical.  Then  the 
by  continuing  to  shorten  the  antenna,  length,  S  in  degrees,  of  the  shorted 
but  inspection  of  Fig.  4  shows  that  section  is  given  by 


That  is  why  AUDAX  magnetically 
powered  pickups  are  selected  for  war 
contracts.  In  building  pickups  under 
such  contracts,  we  do  not  have  to 
change  our  peacetime  specifications  be¬ 
cause  such  MUSTS  have  always  been 
a  basic  requirement  in  AUDAX  Instru¬ 
ments. 


The  sharp  clean-cut  facsimile  repro¬ 
duction  of  MICRODYNE  —  regardless 
of  climatic  conditions — is  a  marvel  to 
all  who  have  put  it  to  tim  only  test  that 
really  counts 


the  EAR  TEST. 


WITH  OUR  COMPLIMENTS 

A  copy  of  “PICKUP  FACTS”  is 
yours  for  the  asking.  It  answers 
many  questions  concerning  record 
reproduction. 


suiting  electrical  length  of  the 
shorted  section  is  shown  in  Fig.  4 
It  is  interesting  to  note  that  the  sup¬ 
port  section  is  one-quarter  wave  long 
when  the  antenna  itself  is  resonant 
shortens  up  as  the  antenna  is 
shortened  and  then  increases  in 
length  as  the  antenna  reactance 
reaches  high  values.  In  the  region 
of  useful  operation,  where  R,  is  in 
the  neighborhood  of  70  ohms,  the 
length  of  the  shorted  section  is  re¬ 
markably  uncritical. 

George  H.  Brown 

RCA  Laboratoru’s 
Princeton,  Setc 
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Fig.  3:  Curva  A  U  tha  mi^ured  antenna 
reactance,  while  Curve  B  is  computed  from 
Hosenbeck's  Eq.  (8) 
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Power-Giant  Arm  of  Production 

Ninety  Per  Cent  of  American  Industry  Is  Electrified 


Electricity  is  the  mainspring  that  turns  the 
wheels  of  our  factories,  mills  and  mines.  It  is  the 
tireless  arm  that  grinds  our  grain,  weaves  our  cloth, 
pumps  our  water,  builds  our  planes,  our  guns,  our 
ships,  our  cars,  our  trucks  and  tanks  .  .  . 

The  mightv'  Pharaohs  had  less  energy'  at  their  dis¬ 
posal  in  building  their  pyramids  than  is  generated  to¬ 
day  bv  one  single  power  plant.  Phe  combined  capacity' 
of  America’s  central  power  systems  is  without  parallel 
in  the  history'  of  the  world  ...  46  million  kilowatts,  i.e., 
65  million  horsepower  in  steam  turbines,  hydro  turbines 
and  other  prime  mo\ers.  I’hat  is  more  power,  day  in 
and  day  out,  than  650  million  slaves  eould  produce— 
for  a  limited  time  — minutes  in  fact. 

I 

The  capacity  of  this  \ast  fountain  of  energy  is  beyond 
the  grasp  of  the  average  man  who  flips  a  switch  and 
sets  in  motion  machines  that  perform  the  labor  of  a 
thousand  man-hours  in  a  matter  of  minutes.  Perhaps 
only  the  old  time  farmer, 
whose  traditional  source  of 
power  is  a  team  of  tired 
horses  and  a  pair  of  cal¬ 
loused  hands,  knows  how  to 
appreciate  this  commodity 
that  is  so  vital  an  ingredient 
of  every  thing  we  consume 
and  use. 

Yes,  we  take  electricity 
for  granted.  W’c  expect  it 
to  appear  in  unlimited 
quantities,  like  water  and 
air,  as  we  need  it.  Almost  as 
essential  as  these  two  ele¬ 
ments  in  times  of  peace,  it 
becomes  a  matter  of  life 
and  death  in  times  of  war.  Industry  would  collapse 
without  it  and  the  nation  would  quickly  perish. 

With  the  catastrophe  of  Pearl  Harbor  a  little  over 
a  year  ago,  came  the  realiziition  that  we  had  to  out¬ 
produce  our  enemies,  do  out  produce  our  enemies,  who 
had  a  seven  year  head  start,  meant  to  turn  more  wheels 
than  they'  were  turning  and  to  turn  them  faster  than 
they  were  turning  them. 

New  plants  sprung  up  overnight.  Production  in¬ 


creased  beyond  our  wildest  dreams.  Aircraft  and  ship¬ 
building  surpassed  the  most  daring  forecasts.  The  ma- 
ehine  tool  industry  ’s  output  grew  to  a  volume  that 
bordered  on  the  miraculous.  Guns,  shells,  uniforms, 
shoes,  tanks  and  a  thousand  other  items  were  being 
made  in  hitherto  undreamed  of  quantities.  All  of  them 
have  one  common  essential  ingredient  —  power.  Indus¬ 
try'  demanded  power  —  more  and  more  power! 

It  is  no  small  tribute  to  the  power  industry'  that, 
while  other  raw  materials  developed  shortages  neces¬ 
sitating  strict  priorities  control,  electricity  remains  un¬ 
rationed  —  no  priorities,  no  curtailments,  no  rate  in¬ 
crease.  Current  industrial  consumption  is  running  16 
per  cent  over  1941  and  50  per  cent  over  1940.  Not 
speetacular  perhaps  but  when  we  consider  that  the 
nation’s  26  million  domestic  consumers  utilize  only 
about  14  per  cent  of  the  energy  output,  we  begin  to 
get  some  idea  of  industry  ’s  power  consumption. 

Our  poyver  companies 
might  have  been  stunned 
by  the  prospect  of  mount¬ 
ing  demands  for  kilowatts. 
Instead  they  set  about  de¬ 
veloping  and  coordinating 
a  multiplicity  of  relatively 
small  and  seemingly  unre¬ 
lated  factors.  Individually  ' 
or  even  collectively,  these 
have  not  been  of  a  spectae- 
ular  nature.  Certainly  they 
have  not  inspired  the  ayvard  * 
of  the  Army-Nay'y  E  al¬ 
though  they  are  an  essential 
ingredient  in  every  Army- 
Navy  E  that  has  been 
awarded  to  .'\merican  industry. 

'I’he  contribution  of  the  power  industry'  to  the  yvin- 
ning  of  the  war  is  not  likely  to  flame  forth  in  news¬ 
paper  headlines.  It  takes  the  more  prosaic  turn  of 
portraving  an  industiy  that  is  doing  wonders  quietly, 
unobtrusively. 

At  the  close  of  the  last  war  the  p)ovver  at  the  disposal 
of  the  American  industrial  worker  averaged  BIY  horse- 
1  power.  At  the  beginning  of  this  war,  twenty  years  later, 


This  is  the  seventh  of  a  series  of  edito¬ 
rials  appearing  monthly  in  all  McGrau  - 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers,  and 
in  daily  newspapers  in  New  York,  Chi¬ 
cago  and  Washington,  D.  C.  They  are 
dedicated  to  the  purpose  of  telling  the 
part  that  each  industry  is  playing  in  the 
war  effort  and  of  informing  the  public 
on  the  magnificent  war- production  ac¬ 
complishments  of  America's  industries. 


it  had  increased  to  6V2  horsepower.  What  other  nation 
can  even  approach  that  figure?  This  large  provision  of 
power  is  the  achievement  of  the  electric  utility'  industry. 
For  years  it  had  built  and  applied  its  equipment  to  the 
highest  standards  of  performance  and  op>crated  its  sys¬ 
tems  to  equally  high  standards  of  ser\'ice  and  dependa- 
bilih'.  Always  recognizing  that  “public  service  is  a  pub¬ 
lic  trust”  it  had  maintained  wide  margins  of  security 
in  performance.  Today  these  margins  are  the  source  of 
the  power  industry’s  ability  to  rise  to  the  emergency. 

In  short,  the  electric  utilities  were  prepared! 

Power  men  are  accustomed  to  looking  ahead,  to  pre¬ 
pare  for  growing  loads  and  allow  for  unforeseen  con¬ 
tingencies,  for  electricity'  cannot  be  stored.  It  is  “or¬ 
dered”  bv  touching  a  switch.  It  is  delivered  and  con¬ 
sumed  at  the  same  moment. 

Months  before  the  actual  outbreak  of  hostilities  fore- 
sighted  power  men  set  to  work  computing  how  much 
life  of  equipment  could  be  risked  in  the  process  of 
crowding  it  toward  greater  output.  Generators,  boilers, 
turbines,  cables,  transformers  and  even  conductors  un¬ 
derwent  close  scrutiny  in  an  effort  to  increase  the  load 
—  safely.  They  figured,  they  experimented,  they  tried 
untried  measures. 

Insulation,  for  example,  is  the  crux  —  the  least  known 
conijx)nent  of  electrical  apparatus.  When  it  lets  go  the 
service  suffers.  It  is  not  easy  to  know  how’  near  any  bit 
of  crucial  insulation  is  to  letting  go.  It  takes  courage  to 
work  it  to  a  point  just  short  of  failure  .  .  .  but  that  is 
exactly  what  is  being  done  today. 

Technological  forcing  of  equipment,  however,  is  not 
all  of  the  story.  Obsolescent  equipment  has  been  reha¬ 
bilitated;  salvage  has  been  intensified;  critical  metals 
have  been  replaced  by  non-critical  materials;  water 
sprays,  air-blowers  and  other  cooling  methods  ha\  e  been 
installed  to  keep  o\cr-loaded  apparatus  from  over-heat- 
ing.  Nothing  has  been  o\erlooked.  Ingenuity  has  con¬ 
trived  the  well  nigh  impossible. 

Hand  in  hand  with  these  measures  of  expediency 
have  gone  meiisnres  of  intensification.  Hydrogen  pres¬ 
sure  for  cooling  generators  has  been  stepped  up  from 
ounces  to  pounds  taking  more  heat  away  from  the  ma¬ 
chines  and  enabling  them  to  carry  greater  loads.  Capaci¬ 
tors  —  little  more  than  alnminum  foil  interleaved  with 
thin  paper  —  hav  e  been  applied  by  the  carload  reliev  ing 
the  systems  of  that  mysterious  reactive  current  which  is 
associated  with  that  equally  mysterious  power  factor. 
They  hav  e  performed  wonders  in  avoiding  the  need  for 
additional  generating  and  transforming  equipment.  The 
use  of  portable  sub  stations  has  averted  the  otherwise 
necessary  reserve  capacity  in  fixed  installations  at  many 
points. 

\\^hen  coal  was  placed  on  the  urgent  list  last  spring 


the  eleetric  utilities  outstripped  all  other  industries  in 
providing  storage  for  the  winter.  Stocks  on  hand  the 
first  of  October  were  sufficient  for  105  days,  or  more 
than  tw'iee  what  would  be  eonsidered  adequate  in  times 
of  peace. 

When  staff  losses  to  the  armed  forces  became  serious 
p>ower  eompanies  contrived  measures  that  enable  them 
to  get  along  w  ithout  aggravating  the  national  manpower 
situation  by  hiring  others  to  replace  them.  Today  meters 
are  being  read  every  two  or  three  months  instead  of 
monthly;  women  are  being  trained  to  do  drafting, 
keep  the  logs  in  power  plants  and  sub-stations  and  to 
test  meters  in  shops  and  laboratories. 

On  the  summit  of  “Grandpa’s  Knob”,  a  mountain 
overlooking  Rutland,  Vermont,  stands  a  giant  wind¬ 
mill  that  would  have  been  the  delight  of  Don  Quixote. 
Towering  200  feet  above  the  tree  tops  its  mighty  175 
foot  propeller  turns  with  the  wind  and  drives  a  1,000 
kilowatt  generator  whieh  feeds  its  output  into  the 
Central  Vermont  Publie  Service  Corporation’s  power 
system.  I'he  most  ambitious  wind-turbine  generator  in 
the  world,  and  a  daring  experiment  of  forward-looking 
men. 

Today  everything  electrical  is  being  tried;  is  being 
worked  harder  than  it  has  ever  been  worked  before. 

Great  credit  is  due  the  men  behind  the  electrie  power 
industry’.  These  men  have  recognized  the  responsibilitv’ 
of  their  jobs  — it  is  a  part  of  their  very  being.  Theirs  is 
the  kind  of  serviee  that  must  be  maintained.  No  soldier 
is  truer  to  his  trust  than  is  the  employee  of  this  great 
industry. 

The  serviee  must  go  on!  No  matter  what  happens  — 
acts  of  God  or  deeds  of  men  —  the  service  must  go  on! 
Labor  disturbances  may  disrupt  other  industries  but 
there  have  been  no  shutdowns  due  to  labor  trouble  in 
electrie  power  plants  sinee  Pearl  Harbor. 

And  this  winter  when  bliz7.ards  pile  up  drifts  and 
sleet  makes  pavements  slippeiy'  there  may  be  absentee¬ 
ism  from  other  plants  but  the  utility  employees  will  be 
on  the  job  ready  to  climb  the  icc-covercd  poles  and  re¬ 
pair  the  ice-laden  lines  whenever  the  call  comes. 

In  this  war  the  least  costly  yet  the  most  precious  ele¬ 
ment  of  production  —  electricity  —  will  be  ever  ready  to 
“man”  the  machines  that  will  produce  the  weapons  that 
will  give  victor)’  to  the  forces  of  freedom. 


President,  McGraw-IIill  Publishing  Company,  Inc. 
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Mining-Number  One  War  Industry 

The  mineral  products  of  the  earth  are  the 
prime  necessities  of  war, , ,  and  peace 


The  surface  of  the  earth  provided  primitive 
man  with  the  things  he  needed  for  his  meager 
xistciice  but  civilization  really  began  when  he  be¬ 
an  e  curious  about  its  interior,  d'his  curiosity  has 
brought  us  a  long  way.  For  the  earth  has  yielded  — 
[)ut  of  its  deep  recesses  —  all  the  raw  materials  of 
modern  industr)’.  And  today,  in  the  grueling  race 
[)t  production,  our  mining  industrv’  is  providing 
the  raw  materials  upon  which  depends  our  survival. 
Our  mines  and  quarries  must  supply  a  long  list  of 
materials  without  which  a  successful  war  cannot 
l)L  fought. 

Take  steel,  for  example.  War  without  steel  is 
inconceivable.  Steel  starts  with  iron  ore,  limestone 
iiid  coke.  Tlicsc  arc  products  of  mines  and  quarries. 
It  takes  power  and  heat  to  get  these  materials  out 
at  the  ground,  to  refine  them  and  to  transport  them 
0  the  point  where  processing  begins.  All  the  sub- 
«t(|ucnt  operations  culminating  in  the  steel  ingot, 
li.ipc  or  plate,  and  in  moving  the  final  product  to 
[he  point  of  use  require  power  and  heat. 

The  major  source  of  this^  power  and  heat  is  coal. 

Production  of  a  ton  of  steel,  it  has  been  stated, 
rccjuircs  two  tons  of  coal.  Smelting  of  the  pig  iron 
iloiic,  60,000,000  tons  in  1942,  required  the  coking 
i  t  some  75,000,000  tons  of  coal.  Pig  output  is  ex¬ 
pected  to  rise  to  68,000,000-70,000,000  tons  in 
1943,  carrying  coal  consumption  up  to  85,000,000 
tons.  At  the  same  time,  output  of  steel  ingots  is 
Lxpcctcd  to  rise  from  87,000,000  to  97,000,000  tons, 
lliiiik  what  this  means  in  terms  of  power  and  heat. 

Another  vital  metal  is  copper.  Modern  armies 
need  copper.  'Phis  point  is  dramatically  illustrated 
in  a  recent  memorandum  by  Robert  P.  Patterson, 
l  iidcr  Secrctar)'  of  War,  in  announcing  the  rc- 
li  i^e  of  4,000  men  from  military  scrs  icc  to  return 
t'l  the  mines  and  increase  copper  production.  “In 
1  single  minute  of  combat”,  Mr.  Patterson  declared, 
a  flight  of  50  fighter  planes  shoots  away  7  tons 
cf  copper.  A  37-mm.  anti-aircraft  gun  uses  up  a 
h>n  of  copper  cverv  twenty  minutes  it  is  in  opera- 
liuii.  Six  hundred  pounds  of  copper  go  into  every 


medium  tank,  and  a  ton  into  the  engines  and  air¬ 
frame  of  a  Flying  Fortress.  4  he  Signal  Corps  alone 
needs  5,000  tons  of  copper  cver\’  month  for  radio 
and  telegraphic  and  telephonic  equipment.  An  army 
without  copper  would  be  an  army  without  speed, 
maneuverability  or  firepower.  It  would  not  last  a 
day  in  battle”. 

Seven  tons  of  copper  for  one  minute  of  com¬ 
bat  by  50  fighter  planes  means  from  200  to  700 
tons  of  ore,  depending  upon  its  grade.  Small 
wonder  that  the  War  Department  was  willing  to 
release  drafted  miners  from  military  duties  to  pro¬ 
duce  more  copper. 

But  other  metals  are  equally  important  in  war: 
tungsten,  nickel,  manganese,  chromium,  vanadium 
and  molybdenum  for  alloy  steels;  zinc  for  brass  and 
die  castings;  tin  for  bronze  and  bearings;  aluminum 
and  magnesium  for  aircraft;  lead  and  mcrcurv  for 
ammunition;  silver  for  electrical  equipment,  bear¬ 
ings  and  solder,  and  so  on.  I'Acn  relatively  insignifi¬ 
cant  non-mctallics,  like  mica  and  diamonds,  sud¬ 
denly  assume  critical  importance. 

And  let  us  not  lose  sight  of  the  fact  that  with¬ 
out  adequate  energy,  i.c.,  heat  and  power,  produc¬ 
tion,  processing,  transportation  and  the  relative 
comforts  to  which  we  have  become  accustomed 
would  be  impossible  under  war  conditions.  Coal 
is  the  major  source  of  energy-  in  the  United  States. 
It  supplies  more  than  half  the  total  in  normal  years. 

Tlic  railroads  of  the  country  alone  used  110,000,- 
000  tons  in  1942  to  move  freight  and  passengers 
and  service  their  facilities.  Utilities  consumed  over 
68,000,000  tons  in  the  production  of  electric  power. 
Over  135,000,000  tons  of  coal  were  consumed  last 
year  in  maintaining  the  level  of  heating  comfort  ncc- 
cssar\-  for  the  maintenance  of  efficiency  and  morale. 
The  consumption,  this  year,  will  be  even  greater. 

In  short,  the  mineral  products  of  the  earth  are 
the  prime  necessities  of  war. 

The  nations  that  control  the  world’s  mineral  re¬ 
sources  and  make  the  most  efficient  use  of  them 
will  win  the  victory. 


I 


Before  the  war,  the  British  Empire  and  the 
United  States  together  eontrolled  probably  75  per 
eent  of  the  world’s  mineral  produetion.  This  would 
have  been  a  most  potent  weapon  in  the  United 
Nations’  arsenal  if  the  whole  strategy  of  Axis  ex¬ 
pansion  had  not  been  influeneed  by  mineral  ob- 
jeetives.  Addressing  the  Ameriean  Zine  Institute  on 
the  subjeet  last  April,  E.  W.  Pehrson,  of  the  U.  S. 
Bureau  of  Mines,  estimated  that  the  Axis  had  im¬ 
proved  its  position  in  world  mineral  resourees  in 
the  following  pereentages:  iron  ore,  from  6  to  46; 
steel  produetion  eapaeity,  20  to  34;  petroleum,  1  to 


7;  eoal,  27  to  53;  eopper,  5 
to  10;  lead,  7  to  22;  zine, 
16  to  27;  tin,  1  to  72; 
manganese,  2  to  30; 
chrome,  3  to  30;  tungsten, 
6  to  60.  In  the  light 
metals,  areas  now  Axis- 
controlled  produced  in 
1940  54  per  cent  of  the 
world’s  aluminum,  49  per 
cent  of  the  bauxite  (the 
principal  source  of  alumi¬ 
num)  and  two-thirds  of 
the  magnesium. 

Despite  these  gains,  the 
industrial  war  power  of 
the  United  Nations  still 


bcfore-the-w'ar  figure.  Molybdenum,  of  which  tli 
United  States  has  the  largest  single  mine  in  tli 
world,  is  being  made  available  in  record  quaiitih 
Zinc,  lead  and  mercury  are  surpassing  expcctatioii 
in  meeting  wartime  demands,  and  tungsten,  din 
mium,  manganese,  antimony  and  iron  and  steel  ir 
being  turned  out  in  record-breaking  quantities 

Bituminous  coal  production  in  1942  was  580 
000,000  tons,  the  greatest  in  history,  valued  at  nior 
than  $1,300,000,000  at  the  mine.  Some  430,000  ( 
more  men  were  employed  in  1942  and  recci\  cd  > 
least  $750,000,000  in  wages.  Bituminous  prodne 

tion  in  1939  was  394,855, 


This  is  the  eighth  of  a  series  of  editor¬ 
ials  appearing  monthly  in  all  McGraw- 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers,  and 
in  daily  newspapers  in  New  York,  Chi¬ 
cago  and  Washington,  D.  C.  They  are 
dedicated  to  the  purpose  of  telling  the 
part  that  each  industry  is  playing  in  the 
war  effort  and  of  informing  the  public 
on  the  magnificent  war- production  ac¬ 
complishments  of  America’s  industries. 


000  tons,  while  the  out 
put  for  1943  is  forecast  a 
approximately  600,i 
000  tons  —  another  ik. 
United  States  record.  1 
1942  anthracite  outpu 
was  59,961,000  tons 
\alucd  at  over  $270, 
000  at  the  mine,  llie  i; 
dustry  employed  soni 
85,000  men  and  paid  on 
at  least  $180,000,00( 
wages.  The  1939  produc 
tion  of  anthracite  \va 
51,487,000  tons,  and  tl 
forecast  for  1943 


can  outweigh  that  of  the  Axis  by  a  considerable 
margin.  It  already  has  begun  to  surpass  it.  The 
problem  is  to  convert  quickly  our  potential  mineral 
resources  into  implements  of  war.  In  this  conver¬ 
sion,  a  heavy  burden  of  responsibility  has  been 
placed  on  the  mining  industry  of  the  United  States 
as  the  largest  producer  of  many  metals,  minerals 
and  fuels.  In  fact,  the  United  States  mining  indus¬ 
try'  began  to  go  on  a  war  basis  a  year  before  Pearl 
I  larbor.  ITie  curves  of  demand  for  domestic  copper, 
lead,  zinc  and  other  metals  began  to  rise  sharply 
in  1940,  and  were  paralleled  by  a  rising  coal  pro¬ 
duction. 


How  well  the  Job  has  been  done  cannot  be  re¬ 
vealed  in  accurate  figures  in  many  cases  because  of 
censorship.  In  metals,  however,  some  idea  of  pro¬ 
duction  gains  can  be  indicated  in  comparative 
terms.  United  States  copper  production,  for  ex¬ 
ample,  is  breaking  all  previous  records.  Aluminum 
capacity  will  be  more  than  seven  times  its  annual 
peace-time  average.  Magnesium  plants  now  build¬ 
ing  \^ill  have  a  capacity  100  times  the  largest  yearly 


65,000,000  tons  or  more. 

Marshalling  the  Western  Hemisphere’s  mineral 


resources,  the  United  Nations  have  been  the  ben 
ficiarics  of  the  diversified  resources  of  two  continents 
—  in  particular  of  Canada’s  nickel  and  coal,  Mexico 


lead  and  antimony,  Chile’s  copper,  Bolivia’s  tin 
Peru’s  vanadium,  Brazil’s  iron,  and  \’cnczucla 
petroleum.  With  other  United  Nations  contribntin; 
their  share  of  metals  and  fuel,  the  grand  total  is  an 
impressive  array  of  potential  munitions  and  materic 
to  lend  assurance  of  certain  victory  over  the  Axi 
Sheer  weight  of  metal,  properly  used,  will  win  the 
war,  and  our  mineral  industry'  will  have  played  an 
indispensable  and  essential  part  in  the  inevitab 
outcome. 


President,  MeGniw-IIill  Publishing  Company,  Inc 
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Food~ The  Deciding  Issue 

Our  food  problem  remains  to  be  solved 


The  first  thing  the  Germans  did  when  they  occupied 
Czecho-Slovakia,  Poland,  Belgium,  France  —  was  to 
empt)’  all  warehouses.  Everj'thing  went  into  trucks  headed 
for  Germany. 

The  Nazis  knew  that  this  war  would  be  won  by  the 
army  that  had  the  most  supplies  and  the  best  supply 
system. 

The  Nazis  knew  that  supplies  are  as  essential  as  guns. 
They  knew  that  the  most  essential  of  all  supplies  is . . . 
food. 

Being  the  only  people  on  earth  who  can  watch  women 
and  children  stanc,  the  Nazis  seized  upon  food  as  their 
most  powerful  instrument  for  disciplining  the  masses. 
They’  added  famine  to  their  arsenal  of  conquest. 

The  flocks  and  herds  of  Europe  arc  being  consumed 
with  alarming  rapidity.  The  desperate  shortage  of  meats 
and  fats  is  growing  steadily  worse.  Our  Allies  are  short 
of  certain  foods  that  we  must  supply  if  we  expect  them 
to  carry  on. 

And  as  we  supply  them,  as  our  imports  are  curtailed, 
as  our  fighting  men  consume  more  than  they  do  in  civil 
life,  and  as  we  fail  to  increase  our  production  rapidly 
enough  .  .  .  we,  too,  become  short  of  certain  foods. 

Former  President  Herbert  Hoover,  speaking  before  a 
conference  of  the  Governors  and  Representatives  of  twelve 
Mid-Western  farming  states  in  Dcs  Moines  on  March 
15th,  sounded  the  warning  that  American  agriculture, 
beset  by  Washington  bungling  on  manpower,  farm  ma¬ 
chinery’  and  price  systems,  strangling  production  and  dis¬ 
tribution,  is  facing  a  deterioration  which  may  bring  on 
a  national  food  shortage  such  as  led  to  the  collapse  of 
Russia,  the  defeat  of  Germany  in  the  first  World  War 
and  the  fall  of  France  in  the  present  war.  Unless  this 
deterioration  is  stopped,  warns  Mr.  Hooscr,  we  cannot 
liopc  to  win  the  present  conflict. 

Complications  of  similar  magnitude  face  the  food  pro¬ 
cessor  and  the  distributor. 

Never  in  the  history'  of  the  world  has  man’s  dependence 
on  food  been  so  cruciril.  Yet  it  is  not  easy  for  us  to  grasp 
the  full  significance  of  the  crisis.  We  are  so  accustomccj 
to  finding  milk,  eggs  and  butter  on  our  doorsteps  every 
morning,  we  are  so  used  to  filling  our  pantries  from  the 
shelves  of  our  grocers  and  markets  that  we  accept  food  as 
something  that  is  due  us  on  demand.  We  do  not  stop 
to  think  that  we  never  are  more  than  a  few  meals  ahead 
of  famine. 

But  this  picture  has  changed.  Now  we  are  faeed  with 


food  rationing,  and  every'  day  the  shelves  of  our  footi 
markets  become  more  bare. 

*  *  # 

Let  it  be  noted  that  the  appointment  of  two  Food 
Administrators  has  not  solved  the  food  problem.  It  is  still 
with  us;  daily  it  bceomes  more  critieal.  Unless  it  is  solved, 
and  solved  quiekly,  the  very’  food  that  ex-Food  Administra¬ 
tor  W’iekard  said  would  “win  the  war  and  write  the  peaee” 
may  lose  the  war  and  lose  the  peaee. 

Put  very  simply  and  clearly,  the  food  problem  amounts 
to  this:  we  are  trying  to  feed  upward  of  200  million 
people.  We  are  trying  to  do  it  with  the  farms  and  other 
facilities  that  heretofore  have  been  capable  of  feeding 
about  145  million  people  (our  present  population  plus 
a  5%  surplus). 

Had  the  Government  foreseen  the  need  and  planned 
ahead,  we  could  have  begun  by  1941  the  enlargement 
of  our  farm  production  and  food  processing  capacity.  Two 
irreplaceable  years  have  been  lost! 

The  gravity  of  the  situation  becomes  apparent  when 
w’e  consider  that  50,000  factories  are  required  to  process 
our  foods.  Food  processing  not  only  is  America’s  biggest 
industry  —  it  is  one  of  America’s  most  important  for, 
without  processing,  most  foods  would  perish  before  they 
could  reach  the  consumer.  Tlic  term  “processing’’  covers 
the  salting,  drying,  smoking,  pickling,  chilling,  canning, 
packing  and  other  methods  of  prcscr\ation  that  make  it 
possible  for  us  to  cat  in  1945  food  that  was  produced 
in  1942.  Few’  realize  that  most  of  the  food  we  shall  cat 
in  1945  was  produced  and  processed  last  year,  that  most 
of  the  seed  we  plant  this  spring  will  grow  food  for  1944 
or  jx;rhaps  later. 

In  one  important  process  of  preservation,  tin  and 
rubber  arc  \  ital  materials.  W  hen  the  Japs  captured  Malaya 
and  the  Netherlands  East  Indies  more  than  half  of  the 
world’s  tin  and  nearly  all  of  its  rubber  fell  into  their 
hands.  This  forced  drastic  changes  upon  our  entire  food 
economy.  Tlic  importance  of  tinplated  steel  containers, 
tops  for  glass  jars  and  rubber  gaskets  is  fairly  ob\  ious . . . 
metal  food  containers  alone  consume,  every  year,  more 
than  2,700,000  tons  of  steel. 

The  aggression  of  Japan  has  snared  our  whole  food 
industry  in  a  maze  of  intricate  packing  problems.  It  has 
enforced  recognition  of  a  new  principle  of  food  technology, 
i.c.,  that  the  method  of  food  prcscr\ation  is  determined 
by  the  h’pc  of  container  asailable.  The  tin,  steel  and 
rubber  stringency  compels  many  food  processors  to  adopt 
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unfamiliar  methods  —  methods  that  call  for  a  great  deal 
of  new  equipment.  This,  in  turn,  involves  the  use  of 
critical  materials  that  are  so  urgently  needed  for  other 
war  purposes. 

'Fhis  eonversion  of  the  food  processing  industry  to  meet 
these  exacting  restrictions  has  been  greatly  complicated 
by  two  factors  that  have  increased  its  wartime  burden. 
Indeed,  it  is  these  that  provide  the  principal  reason  for 
civilian  food  rationing. 

The  first  of  these  is  the  task  of  feeding  our  armed  forces 
overseas.  Allied  ships  arc  being  sunk  at  an  alarming  rate 
and  the  loss  of  cargo  is  considerable. 

TTie  second  factor  gravely  augments  the  first.  Under 
Lend-Lease  our  country  is  undertaking  to  feed  our  Allies 
to  the  extent  of  approximately  60  million  people. 

Types  of  food  required  for 
Lend-Lease  and  the  armed 
forces  arc  the  finest  we  can 
produce.  They  are  the  high 

protein  foods,  especially  This  is  the  tenth 
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try,  handicapped  as  it  is,  is  on  the  magnificet 

meeting  today’s  challenge  complishments  of 

with  resourcefulness  and  en¬ 
thusiasm  .  .  .  despite  con- - 

tainer  complications  and  ship¬ 
ping  shortages. 

It  is  accomplishing  its  Herculean  task  by  resurrecting 
and  modernizing  a  method  of  food  presersation  that  is 
as  old  as  mankind.  Probably  you  have  read  a  great  deal 
about  dehydration.  You  actually  may  have  eaten  dehy¬ 
drated  food,  but  right  now  nearly  every  bit  of  dehydrated 
food  is  earmarked  for  the  armed  forces- or  for  Lend-Lease. 

Food  processing  never  will  be  as  spectacular  as  tlic 
production  of  bombers  or  tanks.  But  under  today’s  con¬ 
ditions,  the  performance  of  the  food  processor  is  no  less 
important  ...  no  less  inspiring.  \\"hcn  we  consider  that 
dehydrated  food  is  compressed  into  solid  blocks  with  a 
density  nearly  equal  to  that  of  coal,  so  that  almost  a 
whole  meal  can  be  carried  in  a  vest  pocket,  and  that 
half  of  the  shipping  space  is  thereby  saved  in  transporta¬ 
tion,  we  begin  to  appreciate  what  the  processors  have 
contributed  to  meet  the  food  problem  imposed  by 
the  war. 

But  they  have  not  only  contributed  new  methods,  they 
are  achieving  new  highs  in  production.  And  now  they  arc 
asked  to  do  what  borders  on  the  impossible.  Consider 
dehydrated  egg  powder.  Normal  production  in  pre-war 


years  was  about  ^,000,000  lbs.  In  1940  this  was  increas 
two  and  one-half  times,  in  1942  it  was  stepped  up  a§ain 
this  time  fort}’-fold.  And  in  1943  the  call  is  for  itiiotlu 
60  per  cent  boost,  to  make  a  total  of  480,000,0' iQ  I],. 
Dried  milk  powder  production  of  330,000,000  lbs.  in  p;.} 
must  be  increased  to  685,000,000  lbs.  in  1943. 

V^cgetablcs,  which  were  a  small  item  to  the  proccs 
before  the  war,  now  arc  dehydrated  in  enormous  quantiti 
4  he  vegetable  dehydration  industry  has  had  to  gunv  b 
leaps  and  bounds  without  benefit  of  the  high  prioritu 
accorded  to  arms,  ship  and  aircraft  building.  Productio 
of  dehydrated  vegetables  in  1942  was  four  times  that 
1941,  and  1943  calls  for  a  sixtccn-fold  increase  over  194"' 
Total  dehydrated  food  production  in  1943  is  scludiilc 
at  1,750,000,000  lbs.,  dry'  basis  ...  all  for  export .  MultipK 

that  by  10  and  you  ha\ 
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a  rough  approximation  of  th 
astronomical  amount  of 
materials  that  will  have  to 
produced. 

Many  problems  remain  t 
be  soKcd  in  the  troublcsom 
days  that  lie  ahead.  But  witli 
all  his  resourcefulness, 
has  little  control  over  tl 
weather.  A  severe  drougli 
could  wipe  out  all  of  man' 
carefully  laid  plans.  If  we  a 
tempted  to  reassure  oursch 
with  the  thought  that  tli 
food  situation  probably  is  n( 
so  serious  as  it  is  painte^l 
it  will  be  well  to  rcincnih 
that  last  year’s  crop  incrca 
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over  1941  was  due  to  bettt 
than  average  growing  weather. 

The  war-bred  food  crisis  that  now  confronts  us  will 
be  met  only  by  imnicdiate  measures  to  insure  a  fo( 
production  ample  to  allow  for  adverse  weather  cumii 
-  tions.  I'he  food  processing  industry  is  capable,  but  has  in 
been  granted  the  needed  help,  in  coping  with  its  task 
The  food  problem  as  a  whole  involves  all  three  functioi 
of  production,  processing  and  distribution.  And  if  wc 
to  master  the  problems  that  now  beset  us,  all  three  of  tin. 
must  be  coordinated  under  a  single  administrative  control 
“I'ood  will  win  the  war  and  write  the  peace”.  But 
American  food  is  to  do  that  double  job,  we  must  dcvcli 
a  capacity  for  food  administration  comparable  with  tl 
genius  of  our  food  industries. 
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Transportation— a  vital  war  factor 

The  effectiveness  of  our  armed  forces  and  civilians 
alike  depends  on  the  efficiency  of  our  transportation 


is  the  battle  of  Ihnisia  entered  its  final  phases,  with 
the  British  and  Aineriean  forces  joining  hands 
to  crowd  Ronnncl  into  his  last  fox  hole.  Hitler  and 
Mussolini  held  their  twelfth  war  time  meeting. 

One  important  purpose  of  this  meeting,  according 
to  the  Berlin  radio,  was  the  study  of  a  specially  pre¬ 
pared  “Surve\'  of  Continental  Reser\cs”.  lopping  this 
list  of  resources  is  the  item  of  transportation. 

Hitler  has  a  great  many  headaches  these  days  but, 
according  to  no  less  an  authority  than  the  Reich  Min- 
lstr^  of  Economics,  “the  central  problem  of  the  whole 
German  war  effort  is  transportation”.  It  is,  in  fact,  the 
Achilles’  heel  of  Germany’s  War  Machine. 

The  Nazis  have  become 
soberly  conscious  of  its 

crucial  importance  and  Mr.  - 

Hitler  must  wince  when  he 

recalls  the  gigantic  miscal-  77,;^  ,7  the  eleventh 

aiWions  wl.icli  led  liiin  to  appearing  mo 

neglect  his  railways.  ? 

lie  counted  on  a  short 

war,  not  a  loirg  wcar-and-  one-half 

tear  war  and  Germany’s  in  daily  news  pa  pet 

transportation  crisis  is  get-  cago  and  Washing 

ting  more  critical  by  the  dedicated  to  the  p 

hour.  It  will  play  a  ratal 
p;irt  111  its  defeat.  ^ 

■niis  is  a  war  of  nrovc-  “’“j  «f 

nicnt  — on  larrd.  on  sea  atrd  magnificen 

in  the  air.  Russia’s  2,000  complishments  of 

mile  battlcline,  R.A.E.’s 

"00  mile  bombing  raids,  - 

General  Montgomery’s 
l.sOO  mile  advance  last 

Vovember  and  the  \ast  area  that  constitutes  the  theatre 
of  war  in  the  Pacific  make  this  fairly  ob\  ions. 

Peace  will  come  when  one  side  gets  control  over  the 
world’s  supplv  of  fuel,  oil  and  rubber,  for  on  these 
three  critical  materials  depend  all  the  vehicles  of  war  — 
as  well  as  of  peace. 

•All  armv  used  to  travel  on  its  stomach.  Ibdav  it 
travels  on  its  fuel  tank. 

On  the  home  front,  transportation  is  no  less  vital. 
Ileie  it  is  essential  in  getting  the  vvai  workers,  then 
raw  materials  and  their  products,  to  and  from  the 
inn  ICS,  mills  and  factories  that  supply  our  armed  forces 
and  those  of  our  Mlics.  Transportation  is  a  major  factor 
in  the  nation’s  ability  to  out  produce  its  enemies.  PA  erv' 
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known  method,  cverv  typre  of  vehicle  becomes  essential, 
for  no  single  group  of  carriers,  freight  or  passenger,  can 
meet  all  our  needs. 

riie  railroads  opened  the  vast  resources  of  our  nation 
and  continue  to  be  the  backbone  of  our  transportation 
system.  Ibday  they  are  doing  the  greatest  job  in  their 
historv-.  I’hey  are  hauling  more  tons  of  freight  more 
miles  than  ever  before— more  than  in  1941  and 
more  than  in  1918,  peak  year  of  the  first  World 
War.  They  are  carrving  more  passengers  more  miles 
than  ever  before  —  80%  more  than  in  1941  and  24% 
more  than  in  1918.  Phey  are  getting  more  work  out  of 
each  car,  each  engine,  and  eacdi  mile  of  track  than  ever 

before.  Private  operation  of 
railroads  is  proving  far 

-  more  effective  and  efficient 

in  this  war  than  did  gov  ern- 
>/  a  series  of  edito-  operation  in  the  last 


, .  In  contrast  to  Hitler  s 

chtnp  more  than  r-  c 

*  Germanv,  the  managers  of 

Iton  readers,  and  the  American  railroads  have 

'/  New  York,  Chi-  not  neglected  their  plant 

,  D.  C.  They  are  except  where  government 

ose  of  telling  the  priorities  forced  them  to  do 

r  is  phyiHg  in  the  ™ 

.  unprecedented  performance 

'jrmtng  the  public  1  ^  *.1  1  *  i.- 

*  /  despite  the  long  starvation 

:ar-production  ac-  period  to  which  they  were 

I  erica  s  industries.  subjected.  During  the  first 

W  orld  W  ar  the  total  inv  est- 
-  ment  in  the  .American  rail¬ 
road  plant  was  about  S18,- 
600,000,000.  Since  then 
812,000,000,000  have  been  spent  on  improvements 
and  after  deductions  for  scrapped  facilities  the  net 
increase  has  been  $8,000,000,000.  Since  the  jiresent  war 
in  pAirope  began  the  railroads  have  invested  about 
Sl,6>0,000.000  in  further  improvements,  manv  of  them 
to  meet  special  war  needs. 

Convincing  evidence  of  the  railroads’  flexibilitv  in 
meeting  the  special  needs  of  all-out  war  is  their  per¬ 
formance  in  coping  with  the  movcmcnl  of  oil  to  the 
East  Coast.  In  jamiaiv  PH2.  one  month  follow ing 
Pearl  Harbor,  the  railroads  delivered  to  the  East  Coast 
by  tank  car  less  than  100.000  barrels  dailv.  Bv  De¬ 
cember  they  had  stepped  this  up  to  more  than  ”4t),000 
barrels  and  during  the  week  ended  .April  3,  1943  they 


Electrical  Equipment— Weapons  and  Tools 

From  miniature  motors  to  mammoth  generators,  from  tiny  detector 
tubes  to  great  broadcasting  stations — everything 
electrical  is  essential  to  our  war  effort 


AS  this  editorial  goes  to  press,  newspapers  and  radio 
news  commentators  are  telling  the  dramatic  stor)-  of 
the  blasting  of  two  mighty  Nazi  power  dams.  Floods  are 
sweeping  down  the  Ruhr  Valley,  Germany’s  most  vital 
munition  production  center.  'I’wo  vast  networks  of  indus¬ 
trial  activity  lie  inert,  for  the  great  generators  that  had  fed 
power  to  hundreds  of  plants  producing  war  goods  for 
Hitler,  today  stand  idle,  lliis  daring  raid  will  go  down 
in  histoiy'  as  one  of  the  most,  if  not  the  most  devastating 
of  the  entire  war.  It  has  destroyed  two  great  sources  of 
power,  stopping  the  wheels  in  hundreds  of  plants  and 
throwing  into  darkness  thousands  of  factories  and  homes. 

ITiis  epoch-making  raid  by  the  R.A.F.  brings  home  to 
us  the  vital  importance  of  our  own  power  resources,  those 
colossal  generators  from  which  flows  the  current  that 
turns  the  wheels  of  our  great  industries,  illuminates  our 
factories  and  homes  and  runs  our  electric  railways  and 
sulnvays.  It  makes  us  realize  how  dependent  we  are  on 
electricity  and  how  important  is  the  part  of  those  manu¬ 
facturers  who  produce  the  electrical  equipment  that  makes 
possible  its  generation  and  use. 

Beginning  with  I’liomas  A.  Edison,  the  inventive  genius 
of  electrical  manufacturing  men  has  devised  more  and  more 
efficient  ways  of  generating  the  current,  better  and  better 
means  of  transmitting  it  and  of  applying  it  to  do  thou¬ 
sands  of  jobs  quicker  and  better. 

I'he  products  of  electrical  manufacturers  have  become 
so  completely  an  essential  component  part  of  every'  in¬ 
dustrial,  business  and  domestic  acti\ity  that  our  economy 
and  our  war  effort  could  not  go  on  without  it. 

In  days  of  peace  the  laboratories  of  our  electrical  in- 
dustiy-  gave  us  radio,  fluorescent  lighting,  infra-red  drying, 
precision  process-control,  telemetering,  split-second  circuit 
breakers  and  many  other  things  that  border  on  the  mirac¬ 
ulous. 

'l()day  their  facilities  and  their  genius  are  devoted  to  an 
all-out  war  of  wits  with  Axis  scientists  and  production  men. 

Electricity'  plays  a  significant  part  in  this  war  .  .  .  from 
the  “walkie-talkie”  that  brings  support  to  hard-pressed 
outj)osts,  to  the  mammoth  motors  on  the  battleships. 
W  hile  many  electrical  developments  today  arc  cloaked  in 
secrecy,  the  nation  will  enthusiastically  applaud  these 
electrical  manufacturers  when  the  curtain  is  lifted. 

The  far-reaching  importance  of  electrical  instruments, 
apparatus  and  machines  becomes  evident  when  we  con¬ 
sider  that  over  3 SO  different  electrical  items  go  into  combat 
vessels  and  that  more  than  IT’D  go  into  a  fighter  plane. 
Most  of  these  products  are  distinctly  special  in  nature 
and  are  far  removed  from  their  civilian  counterparts  if, 
indeed,  they  have  such  counterparts. 

Ib  the  civilian,  a  light  bulb  is  something  so  standardized 
that  every  need  can  be  filled  by  any  nearby  dealer.  Our 
armed  forces,  by  contrast,  must  have  at  their  disposal 


more  than  400  distinct  types  of  lamps.  Some  no  larger 
than  the  head  of  a  match,  are  so  brilliant  that  they  flash 
signals  under  a  tropical  noon  sky.  Others  are  built  to 
withstand  extremely  low  temperatures,  vibration,  shoek 
and  many  other  abuses  to  which  they  are  subjected. 

On  planes,  for  example,  numerous  fractional-horsepow’er 
motors  are  used  but  the  standard  industrial  motor  is  not 
suitable  for  this  service.  New  records  in  low  weight-per- 
horsepower  had  to  be  achieved  involving  extensive  changes 
in  design  and  production. 

Ib  prevent  the  light  from  instrument  panels  from 
impairing  the  vision  of  night  fighters,  ultra-violet  radiation 
which  activates  fluorescent  instrument  dials  was  developed. 
As  a  result,  the  pilot  may  look  out  into  the  darkness 
after  reading  his  instruments  without  the  least  effect  on 
his  eyes.  I  low  many  precious  air  victories  can  be  credited 
to  this  one  development  alone? 

But,  in  general,  the  story  of  this  industry’s  war  work 
is  much  too  blurred  by  military  censorship  to  afford  an 
adequate  picture  of  its  contributions.  'lire  factories  and 
shipyards  that  are  turning  out  war  materiel  tell  a  more 
complete  story.  Many  of  these  have  been  built  during 
the  past  two  years.  Others  have  gone  through  a  complete 
conversion  process.  In  cverv'  case,  large  quantities  of  elec¬ 
trical  materials  were  involved. 

In  the  broadest  sense,  there  arc  three  major  jobs  which 
this  industry  has  had  to  do,  in  addition  to  equipping  our 
modern  war  machine.  It  has  had  to  supply  materials  for 
the  vast  expansion  of  our  industrial  system,  keep  every 
plant  fullv  maintained,  and  provide  the  necessary  equip¬ 
ment  for  the  vital  power  and  communication  fields. 

More  than  SI. 900.000,000  was  spent  for  new  industrial 
construction  in  1942,  and  of  this  about  7%  or  $140,000,000 
was  for  electrical  materials.  New  machine  tools  and  other 
production  equipment  required  an  additional  $3  50, 000,000 
worth  of  electrical  products.  ’Eire  conversion  program 
called  for  another  $145,000,000  of  electrical  apparatus 
and  supplies. 

lliis  total  of  over  $600,000,000  in  itself  would  have 
staggered  the  electrical  industrv'  in  a  peace-time  year.  Yet, 
this  record-breaking  prcxluction  was  essential  and  had  to 
be  superimposed  upon  the  direct  requirements  of  the  Army 
and  NavT. 

Industry  depends  upon  electricity.  Consider  for  a 
moment  the  effect  of  modern  lighting  upon  war  pro¬ 
duction.  Industrv  enjoys  levels  of  illumination  and  color 
qualitv  that  were  undreamed  of  ten  years  ago.  As  a  result, 
midnight  shifts  operate  at  daytime  efficiency.  As  a  matter 
of  fact,  manv  of  the  more  modern  plants  have  no 
windows  at  all. 

llicn  there  is  maintenance.  Hie  failure  of  one  single 
motor  or  feeder  will  stop  a  production  line.  E’lcctrical 
manufacturers  have  had  to  stand  at  all  times  ready  to 


aN'eraged  more  than  900,000  barrels  per  day.  By  the  end 
of  this  year  they  are  shooting  for  the  goal  of  one  million 
barrels  a  day. 

Unlike  Germany  we  have  not  attempted  to  control  I 
the  development  and  growth  of  motor  transportation 
according  to  the  “intuitions”  of  one  man  but  have 
wisely  left  it  in  the  hands  of  cxp)erienced  competition. 
ITiat  is  how  our  highway  transportation  system  came 
into  being.  Growing  public  acceptance  has  made  it  an 
essential  part  of  our  national  economy. 

'I’he  motor  \ehicle,  its  limitations  set  only  by  the 
improved  highway  and  the  supply  of  fuel  and  rubber, 
has  developed  to  undreamed  of  proportions.  Up  to  a 
vear  ago  private  automobiles  consistently  moved  more  j 
]XX)plc  more  miles  than  all  public  carriers  combined. 
Buses  have  become  an  accepted  means  of  mass  trans- 
]x)rtation.  Local  electric  and  intcrurban  railways  in  | 
many  cases  were  converted  to  bus  lines  and  trucks  took 
over  the  local  freight  services.  Under  these  improved 
operating  conditions  traffic  volume  increased.  When 
the  war  in  the  Pacific  made  it  necessary’  for  us  to  con¬ 
serve  our  supply  of  rubber  and  the  U-boat  depredations 
in  the  Atlantic  throttled  the  flow  of  gasoline  to  the 
eastern  seaboard,  our  motor  transport  was  forced  to  j 
grapple'  with  the  toughest  problem  that  ever  had  con¬ 
fronted  it  since  it  became  so  v  ital  a  factor  in  the  every' 
day  transportation. 

'Hie  “share-the-ride”  idea  recognizes  the  need  of  con¬ 
serving  gas,  oil  and  rubber,  d’his  particularly  applies  to 
buses,  for  wherev  cr  groups  can  be  assembled  for  a  com¬ 
mon  destination,  buses  can  be  used  most  effectively,  j 
The  intercity  bus  performs  for  the  rural  areas  the  same 
service  that  the  local  bus  renders  for  the  residential  | 
areas  of  our  cities. 

Reorganization  of  railroad  schedules,  adaptation  of 
motor  transport,  rearrangement  of  working  hours,  all 
have  contributed  to  provide  a  flexible  transportation 
scrv  ice  for  men  and  materials  to  meet  the  critical  needs 
of  the  war  effort.  Twenty'  thousand  intcrcitv’  buses  arc 
handling  635  million  passengers  a  year  w'hich  is  69  per 
cent  more  than  in  1941.  llic  fact  that  these  buses  carrv 
a  relativ  ely  larger  percentage  of  the  total  coach  passen¬ 
ger  business  than  their  seating  capacity  would  indicate 
suggests  that  here,  too,  vve  arc  getting  a  more  efficient 
use  of  these  vehicles  in  terms  of  passenger  loads  car¬ 
ried.  It  is  fortunate  to  note  that  the  geographic  location 
of  most  intercity  bus  lines  docs  not  coincide  with  that 
of  the  railroads  but  rather  supplements  it. 

llic  contribution  which  the  urban  transport  industrv 
is  making  to  the  war  effort  bcconics  apparent  when  vve 
consider  that  buses,  trolley  buses  and  street  cars  todav 
carry  passengers  at  a  rate  which  promises  to  exceed  the 
impressive  total  of  21  billions,  as  compared  with  18 
billions  in  1942  and  an  average  of  lyVi  billions  for- the 
period  1936  to  1941.  And  this  the  industrv  is  accom¬ 
plishing  with  a  minimum  of  added  equipment  and 
despite  a  serious  drain  on  its  manpower. 

The  truck  lines,  too,  are  setting  all-time  records. 

rhey  have  rearranged  their  schedules,  eliminated  cir¬ 


cuitous  routes  and  coordinated  their  services  with 
of  other  carriers.  As  this  is  written,  contract  truckers 
with  the  cooperation  of  the  Office  of  Defense  lianv 
portation  are  trying  to  eliminate  the  empty  returu  trip 

The  transportation  industry  as  a  whole  is  fat  e  to  | 
face  with  the  biggest  job  in  its  history'.  Increasing  traf 
fie  loads,  with  little  if  any  new  equipment,  difficulty  im 
obtaining  essential  maintenance  materials  and  a  grow¬ 
ing  shortage  of  manpower,  combine  to  make  it  that 
While  federal  authorities,  acting  through  the  Offuc  of 
Defense  Transportation,  took  prompt  cognizaiuc  of 
this  condition,  froze  equipment  and  otherwise  acted 
to  conserv  e  the  vehicles  then  in  serv  ice,  it  was  not  |x)s- 
sible  to  add  sufficient  vehicles  to  keep  pace  with  the 
increased  traffic  demand.  However,  Hre  O.D.4 .  did 
lend  impetus  to  the  mov  ement  for  staggering  hours  of 
work  thereby  spreading  the  peak  loads  and  thus  in. 
creasing  the  carrying  power  of  existing  fleets  of  vehicles  | 
in  city  scrv  ice. 

As  vve  rev  iew  the  problems  involv  cd  in  meeting  our  | 
transportation  needs  it  is  ev  ident  that  vve  cannot  dc 
pend  upon  new  equipment  alone  for  their  solution 
Lend-Lease  is  taking  a  considerable  share  of  our  much ! 
needed  output  of  transportation  equipment.  The  im¬ 
mediate  job  is  up  to  the  rank  and  file  of  the  trans|X)rta 
tion  industries.  It  is  up  to  their  resourcefulness  and 
devotion  to  their  job.  I'hc  operating  men  out  on  the 
road,  the  men  in  the  shops  who  keep  the  equipment 
going,  who  make  the  most  of  the  metals  and  other 
materials  they  can  have,  who  salvage,  conserve  and 
economize  .  .  .  these  are  the  men  who  must  l)car  the| 
burden  of  our  war  load. 

rheirs  is  a  dramatic  story',  a  story'  of  cooperation  and] 
coordination  ...  of  ever  increasing  capacity  on  a  sIuk 
string  allowance  of  new  equipment. 

h'or  this  is  a  war  of  movement.  According  to  Joseph 
B.  Eastman,  Director  of  Defense  'Ihmsportation,  lx)th 
the  passenger  and  the  freight  traffic  on  the  railroads 
is  to  a  large  extent  war  traffic  —  the  transjxirtation  of 
troops  and  civ  ilians  on  war  business,  the  movement  of 
food,  raw  materials  and  finished  products  required  for 
the  prosecution  of  the  war.  As  Mr.  Eastman  put  it. 
delayed  arriv  al  of  troops  at  embarkation  ports,  dclavcd 
delivery’  of  vital  war  materials  could  even  conccivabh 
mean  the  loss  of  men  at  the  fighting  front.  .\nd  what 
Director  Eastman  says  of  the  railroads  applies  to  all 
forms  of  transportation.  Transportation  bv  bus,  b\ 
street  car,  by  truck,  by  train,  by  ship  and  bv  plane  .  . . 
all  play  a  vital  part  in  the  achievement  of  victorv  .  .  . 
on  the  home  front  and  on  the  fighting  front  which 
relies  upon  it. 
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President,  MeCraw-IIill  Piihlishino  Company,  hic. 


Engineering  Design 

— Creator  of  America’s  Mechanized  Might 

In  war,  as  well  as  in  peace,  the  design  engineer  is  the  vital 
link  between  the  inventive  mind  and  the 
mass-production  reality 


IT  IS  gratifying  and  interesting  to  note  that  reports  of  new 
“seeret  weapons”  not  only  have  reversed  their  course 
during  the  past  few  months  . . .  they  also  have  increased  in 
frequency.  Once  they  filled  us  with  dread  and  misgiving. 
I’oday  the  enemy  docs  the  worrying. 

Word  about  the  latest  new  Army  weapon  reached  us  as 
this  was  being  written  . . .  a  2  V2  ton  truck  that  perfonns  on 
1  water  as  well  as  on  land  with  equal  efficiency.  “Tlie  Duck”, 
resembling  an  overgrown  amphibious  jeep,  is  particularly 
suited  to  landing  operations  where  docks  arc  lacking. 
Loiidcd  with  20  fully  equipped  soldiers  or  their  cquixalent 
;  in  supplies,  its  propeller  runs  it  ashore.  It  climbs  the  beach 
on  its  six-whccl  drive  and  continues  the  trip  on  land. 

;  'Ihis  important  addition  to 
1  our  “second-front”  fighting 
i  equipment,  coming  so  closc- 
I  ly  on  the  heels  of  the  now 
I  famous  tank-killing  “Bazoo- 
1  ka”,  is  one  of  many  history 
j  making  contributions  of 
I  American  design  engineers  — 
j  the  men  who  transform  neb- 
:  ulous  ideas  into  practical 
realities  —  the  men  who  make 
our  war  machines  superior  to 
'  those  of  onr  enemies. 

5  Invasion  and  c\cntnal  vic- 
5  tory  became  a  certainty  as 
soon  as  America’s  design  en¬ 
gineers  threw  their  full  effort 
into  the  war  against  aggres¬ 
sion.  Adapting  intricate  ord¬ 
nance  designs  to  mass  prcxluction,  these  men  devclopicd 
weapons  such  as  the  M-10  destroyer  of  Rommel’s  tanks 
and  brought  ont  the  new  fighting  planes  and  bombers 
that  have  won  the  air  superiority  that  has  turned  the  tide 
against  the  Axis,  I’aking  ideas  and  gis  ing  them  form,  select¬ 
ing  the  materials  of  construction,  deciding  upon  the 
method  of  fabrication,  adapting  the  electrical  and  mechani¬ 
cal  parts  that  power  the  product,  spcciRing  the  finish  that 
protects  and  beautifies  it .  .  .  these  men  arc  the  focal  ]X)int 
j  of  American  production.  Tlicir  ingenuity  has  no  parallel. 

I  Once  they  put  automobiles  on  a  mass  prc^uction  basis  and 
within  the  reach  of  all.  Today,  after  less  than  three  years 
and  w'ith  little  previous  experience  in  armament  design. 


they  have  brought  America’s  war  weapons  to  the  highest 
efficiency  .  .  .  surpassing  Hitler’s  weajxins  despite  all  the 
vaunted  scientific  wizardry’  of  the  Germans  and  their  ten 
year  start. 

At  this  point  it  is  well  to  remember  that  while  Ger¬ 
many’s  military  might  is  traceable  to  its  superiority  in 
armament,  many  of  the  basic  technological  discoveries 
(including  the  airplane  and  the  submarine)  are  the  prod¬ 
ucts  of  American  genius.  ’iTie  Gennans  always  have  been 
aware  of  the  militaiy  advantages  of  technological  superi- 
orih’  and  have  forced  its  expansion  with  all  their  might. 
'Ihey  knew  that  mobility  and  surprise  play  a  decisive  role 
in  modern  warfare  and  their  design  engineers  were  kept 

busy,  with  unique  intensity', 
to  achieve  unprecedented  re¬ 
sults  in  fast-moving,  hard¬ 
hitting  fighting  equipment. 
Our  own  military  and  indus¬ 
trial  engineers  did  not  go  into 
action  until  it  became  certain 
that  wc  would  be  in\  ol\  cd  in 
the  conflict.  But  c\cn  before 
our  countr)’  actually  embarked 
on  its  Preparedness  Program 
they  were  busily  engaged  in 
developing  the  designs  of  our 
uar  equipment.  Tmks,  planes, 
guns,  ships  and  hundreds  of 
other  apparatus  and  machines 
of  war  were  studied.  Carefully 
selected  committees  of  our 
national  engineering  societies 
were  organized  under  the  leadership  of  the  Army  Ord¬ 
nance  Department  to  serse  as  advisors  and  consultants  in 
the  development  of  advanced  designs  of  tanks  and  other 
motorized  equipment  of  war.  ITie  above  mentioned  “Duck” 
and  the  now  famous  Sherman  tank  are  just  two  of  the 
many  results  of  these  efforts. 

After  the  Preparedness  Program  had  officially  been 
launched  and  Congress  had  made  its  initial  appropriation, 
it  was  necessary  to  create  the  manufacturing  blueprints 
from  which  the  engines  of  war  could  be  built.  Because 
the  designs  of  the  machines  of  production,  as  well  as  the 
designs  of  the  products  themselves,  detennine  the  speed 
and  economy  with  which  anything  can  be  manufactured. 


T his  is  the  thirteenth  of  a  series  of  edito¬ 
rials  appearing  monthly  in  all  McGraw- 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers.  They 
are  dedicated  to  the  purpose  of  telling 
the  part  that  each  industry  is  playing  in 
the  war  effort  and  of  informing  the  pub¬ 
lic  on  the  magnificent  war- production  ac¬ 
complishments  of  America's  industries. 


supply  the  heavy  demand  for  the  maintenance  and  repair 
parts  that  keep  our  industrial  machine  operating  at  top 
speed.  Excess  loads,  24-hour  schedules  and  inexperienced 
production  hands  combine  to  shorten  the  lives  of  elec¬ 
trical  equipment. 

Electrical  manufacturers  have  had  to  supply  the  greatly 
expanded  needs  of  our  power  and  communication  systems. 

New  construction  of  all  sorts  —  war  plants,  cantonments, 
war  housing  —  has  created  a  formidable  need  for  additional 
capacity.  Every  element  in  our  domestic  economy  has 
called  for  increased  communication  and  power  services. 
.Ml  this  had  to  be  superimposed  upon  the  vast  demands 
of  our  armed  forces.  The  magnitude  of  this  task  is 
obvious  but  it  is  being  successfully  accomplished.  Every 
old  installation  is  functioning 
smoothly  and  every  new  one 

has  been  ready  to  function  - 

on  exact  schedule.  There  has 
been  no  failure  either  in  our 

power  or  m  our  commumca-  .  ' 

tion.  Part  of  the  credit  for  rtals  appearing  me 

this  performance  belongs  to  Hill  publications, 

the  hundreds  of  manufacturers  one-half 

who  delivered  their  products  •  >  ^  I 

when  and  where  they  were 

needed.  Washing 

This  was  not  merely  a  prob-  dedicated  to  the  / 

to  of  increasing  pr<^uction. 

I  hese  manufacturers  had  been  ^ 

depending  on  rubber,  copper,  effort  and  of 

aluminum  and  steel— all  high-  on  the  magnificet 

ly  critical  materials.  For  much  pUshments  of 

of  their  non-military  produc-  *  ' 

tion  they  suddenly  had  either 
to  find  substitutes  or  practice 
the  utmost  economy  and  in¬ 
genuity. 

Solutions  to  many  problems  were  quickly  found.  Light¬ 
ing  manufacturers  greatly  reduced  their  use  of  steel  by 
designing  efficient,  non-metallic  reflectors.  Wire  and  cable 
manufacturers  expanded  their  use  of  synthetic  insulation 
in  place  of  rubber  and  they  promoted  the  use  of  higher 
distribution  voltages  so  that  eveiy^  ounce  of  copper  would 
work  more  efficiently. 

Steel  is  essential  in  apparatus  that  operates  magnetically. 
Tlicre  is  no  known  substitute.  But  marked  economics  in 
its  use  have  been  achieved  through  the  development  of 
new  alloys  that  are  of  increased  magnetic  efficiency.  As  a 
result,  motors  and  transformers  now  consume  substantially 
less  steel  than  did  units  of  equal  capacity  a  year  or  two  ago. 

Electrical  manufacturers  have  given  our  industries  nu¬ 
merous  new  production  tools.  Infra-red  heating  tunnels, 
for  example,  have  drastically  reduced  the  time  involved 
in  production  drj'ing  ...  in  some  cases  from  hours  to 
minutes.  High-frcqucncy  induction-heating  has  been  spec¬ 
tacularly  successful  in  the  forging,  brazing,  hardening  and 
casting  of  ordnance.  Modern  welding  equipment  makes 
possible  speedy  production  with  inexperienced  labor. 

America’s  production  lines  are  being  patrolled  by  elec 
trical  devices  which  eliminate  human  error.  One  million 
volt  X-ray  equipment  looks  through  castings  and  points 
an  unfailing  finger  at  defects.  An  electronic  flaw  detector 
tests  nonferrous  drawn-mctal  tubing  for  imperfections. 


This  is  the  twelfth  of  a  series  of  edito¬ 
rials  appearing  monthly  in  all  McGraw- 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers,  and 
in  daily  newspapers  in  New  York,  Chi¬ 
cago  and  Washington,  D.  C.  They  are 
dedicated  to  the  purpose  of  telling  the 
part  that  each  industry  is  playing  in  the 
war  effort  and  of  informing  the  public 
on  the  magnificent  war- production  ac¬ 
complishments  of  Americas  industries. 


Other  electronic  devices  are  counting  and  sorting  the 
products  of  thousands  of  war  plants.  Precision  controls 
regulate  all  sorts  of  processes,  from  aluminum  prodiK  tion 
to  armor  plate  annealing. 

These  are  but  a  few  of  many  examples  of  the  w.iv  in 
which  the  magic  power  of  electricity  has  been  hanussed 
to  the  war  effort.  Back  of  every  development  there  is  at 
least  one  electrical  manufacturer  —  more  often  many  —  Aho 
have  pooled  ideas  and  methods  with  no  thought  of 
royalties  or  dispute  over  cost  allocation. 

No  story  of  the  electrical  industry  would  be  complete 
that  did  not  pay  tribute  to  those  manufacturers  who  have 
dropped  their  normal  lines  in  order  to  produce  special 
war  products.  Many  appliance  manufacturers  fall  in  this 

group.  When  war  came,  the\' 
did  not  stop  to  argue  that 

-  civilian  morale  and  big  pav 

checks  would  demand  a  con 

f  a  series  of  edito-  ^'"“cd  supply  of  their  prod 

,  .  „  ^  ucts,  instead  they  quickly 

dy  tn  all  McGraw-  shifted  to  tlie  production  of 

tching  more  than  war  materiel  and  today  thev 

llion  readers,  and  deep  in  the  manufacture 

n  New  York  Chi-  machine  gun  parts,  aircraft 

*  sub-assemblies,  and  even  gas- 

1,  D.  C.  They  are  mask  fabric.  They  have  had 

^ose  of  telling  the  to  abandon  their  hard-won 

■V  is  playing  in  the  ta 

/  f  •'  *  they  are  contributing  mightily 

ormtng  the  public  to  permanent  peace  and  a 

Tar- production  ac-  more  prosperous  world  to 

nericc^s  industries.  "hen 

the  guns  are  silenced. 

Tliis  great  industry  has  in 
creased  its  production  three¬ 
fold  in  two  years  —  $2,500, 
000,000  in  1940  to  $7,500, 
000,000  in  1942.  It  has  done  this  with  all  the  zest  of 
youth,  for  this  is  a  young  and  a  pioneering  industry 
Few  companies  in  this  industry  arc  fifty  years  old;  the 
majority  are  much  younger.  Top  management  in  general 
is  young,  too,  and  many  outstanding  technical  develop¬ 
ments  have  come  from  the  brains  of  men  just  a  few  years 
out  of  college. 

llic  results  of  all  its  intensive  intelligent  work  can  he 
found  in  every-  factory,  on  every  battlefield  and  ocean, 
and  even  in  the  flak-spotted  air  o\er  Berlin.  In  a  sense, 
the  electrical  manufacturing  industry  stands  beside  e\cry 
soldier  and  every-  sailor  as  he  goes  into  action.  It  has  a 
place  of  honor  it  richly  deserves. 

And  when  this  war  passes  into  history,  as  it  surely  will, 
our  soldiers  and  sailors  returning  to  peace-time  jobs,  will 
find  a  life  greatly  enriched  by-  electrical  developments 
that  were  undreamed  of  y  esterday-. 


President,  McGiaw-llill  Publishing  Company,  Inc. 


Management 

— Heart  of  America’s  Industrial  Progress 

In  Peace  and  War,  Management  Men  and  Methods  Steer 
Production  on  a  Steady  Uptvard  Course 


WHEN  the  Allied  armnda  of  2,000  ships,  protected  by  a  vast 
umbrella  of  planes,  struck  the  coast  of  Sicily,  Axis  leaders 
once  more  had  reason  to  wonder  how  “that  decadent,  pleasure- 
loving  Amenta”  had  swung  from  the  manufacture  of  automobiles, 
refrigerators  and  costume  jewelry  to  equipments  of  war,  and  had 
out  produced  such  mighty  plants  as  the  Krupp,  the  k’iat  and  the 
Skoda  works  —  and  had  done  it  so  quickly. 

America  at  war  is  in  the  lead  just  as  it  has  led  a  world  at 
peace.  Super-performing  planes  are  taking  to  the  air  at  the  present 
rate  of  nearly  100,000  per  year.  Ships,  to  carry  the  war  to  our 
enemies,  slide  down  the  ways  at  the  rate  of  two  a  day.  Tanks, 
trucks,  guns,  ammunition  are  pouring  out  of  our  “p>eace”  plants 
in  far  greater  \olume  than  the  entire  Axis  effort  can  possibly 
■qual.  War  expenditures  in  194?  alone  will  reach  the  staggering 
figure  of  approximately  $83,000,000,000  —  an  amount  equal  to 
our  entire  national  income  for  1929.  Added  to  this  is  the  rwk 
Ixittom  output  of  essential  civilian  goods  —  a  very  considerable 
item. 

This  unprecedented  production  is  taking  place  while  some 
9.000,000  men  and  women,  those  physically  best  equipped,  ha\e 
txx^n  called  to  the  armed  forces.  Many  of  them  were  taken  from 
mdustiA’,  and  their  loss  could  be  repaired  only  by  more  efficient 
iquipmcnt  and  more  effective  metluxls. 

Rigorous  training  programs  had  to  be  superimposed  upon 
manv  other  abnormal  problems  facing  industry  in  its  high  speed 
conversion  from  stoves  to  boats;  from  printing  machines  to  guns; 
from  automobiles  to  airplane  engines;  from  fishing  tackle  to 
txmib  sights. 

Tliis  phenomenal  task  was  further  complicated  bv  the  need 
for  rapid  expansion.  .\  nuxlest  machine  tool  industry  had  to  be 
expanded  to  handle  a  volume  many  times  its  normal  capacitx-. 
Steel  production  had  to  Ire  increased  by  20%,  and  that  of  alumi¬ 
num  and  magnesium  multiplied  oxer  and  oxer.  From  almost  nil. 
the  demand  for  high  octane  gasoline  soared  to  unbelievable  quan¬ 
tifies.  'I'he  creation  of  synthetic  rublK-r  and  electronic  industries 
was  ncccssarx’  almost  oxernight. 

Who  deserxes  credit  for  these  accomplishments?  .Ml  industn! 
Tlic  engineers,  chemists,  designers,  skilled  xvorkers,  common 
laborers.  But  oxer  and  aboxe  all  it  belongs  to  niaiiagemciif. 

In  industrx’  it  is  mandatorx’  to  haxe  a  dircctixe  force  to  co- 
iirdinatc  the  efforts  of  men  in  the  use  of  materials  and  the 
application  of  poxxer  toxvard  the  production  of  gocxls  and  scrx  ices. 
The  application  of  this  dircctixe  force  is  the  function  of  manage 
iiient,  and  only  because  xxe  had  today’s  kind  of  management  xverc 
we  able  to  transform  ourselxcs,  almost  oxernight,  from  a  peace- 
loving  nation  to  the  xxorld’s  greatest  producer  of  implements  of 
war.  As  a  nation,  xve  had  been  preparing  for  a  long  time  to  plax 
"ur  part  in  xvorld  affairs.  I  his  preparation,  certainly  not  pl.mned 
for  today’s  objectixes  but  none  the  less  effective,  began  some  four 
decades  ago. 


With  the  adxent  of  the  twentieth  centurx’,  the  character  of 
industry  in  the  United  States,  and,  therefore,  the  character  of 
.American  fixing,  began  to  change.  Scientific  management  xvas 
born.  Frederick  W'.  laylor  brought  into  focus  and  shoxved  hoxv 
to  use  effectively  those  processes  and  procedures  up>on  which  our 
present  day  mass  production  is  based.  He  xvas  folloxved  by  liar 
rington  Emerson,  xvho  made  the  industrial  xvorld  acquainted 
xvith  efficiencT  in  manufacture  and  the  remarkable  progress  to  be 
gained  therefrom  in  the  field  of  production,  xvith  its  consequent 
price  reductions  and  xvider  distribution  of  industry’s  prixlucts. 
riiere  followed,  in  industrx-,  an  alert  management,  a  capable 
management,  a  management  xvith  vision.  W’ithout  it,  the  xvork 
of  'laylor  and  Emerson  xvould  have  gone  for  naught. 

It  is  because  of  this  early  work  of  management  —  and  the  ex¬ 
traordinary  developments  it  priKluccd  —  that  the  country  as  a 
xvhole,  and  particularlv  those  emploxed  in  industrx-,  xvere  not 
oxer  awed  by  the  seemingly  impossible  job  of  quick  conxersion 
to  all  out  xvar  production.  But  let  us  l(M)k  back  four  decades  and 
examine  some  of  those  preparaton-  accomplishments  x'  hich  haxe 
proxen  .so  vital  to  the  progress  and  xxelfare  of  the  nation. 

From  1900  to  1939  (the  last  prexxar  year),  total  emploxinent 
of  all  kinds  increased  32  jx-r  cent;  in  the  manufacturing  industries 
alone  the  increase  xxas  84  per  cent.  The  nation  became  definitely 
indiistrial. 

In  1900  the  average  xxage  earner  xvas  able  to  spend  only  20.2 
per  cent  of  his  income  for  things  other  than  necessities;  in  1930 
his  buying  poxxer  for  non  essentials  had  increased  to  34.8  per 
cent.  The  average  man  acquired  confidence  in  what  industrx’ 
could  do. 

In  1900  the  average  xvork  xxeek  xvas  36  hours;  in  1930  it  xvas 
48  hours,  '/  he  burden  of  priKluction  xias  being  transferred  from 
man  to  machine. 

In  1939  the  Ihiited  States  possessed  30  jxr  cent  of  the  xxorld’s 
railroads,  72  per  cent  of  its  automobiles,  49  per  cent  of  its  tele 
pboncs.  The  nation’s  production  equipment  had  grown  to  for 
midable  proportions. 

In  1939  nearly  half  of  the  families  in  the  Ihiited  States  oxxncd 
their  oxvn  homes,  64  million  individuals  carried  life  insurance 
policies  and  43  million  had  savings  accounts.  National  income 
liad  increased  300  per  cent  from  1900  and  during  the  same 
period  the  proportion  of  national  income  paid  out  in  s;ilarics  and 
xvages  increased  from  38  to  70  per  cent.  .And  in  less  than  this 
period  (1914—1939)  the  purchasing  poxxer  of  the  xxage  rate  in 
creased  by  60  per  cent.  I  here  had  been  evolved  the  kind  of 
living  for  which  men  will  work  —  and  fight. 

Since  1900.  factories  increased  their  output  of  goods  from 
$11,000,000,000  to  $60,000,000,000  in  1939.  Ibis  increase  of 
nearly  430  per  cent  xvas  accomplished  xvhile  the  country’s  pop 
Illation  rose  only  60  pier  cent.  In  this  same  span  of  years,  tech¬ 
nological  developments  and  improxements  in  methoxls  had 


the  capacity  of  our  industrial  system  is  dependent,  to  a 
considerable  extent,  upon  the  ability  and  ingenuity  of 
American  design  engineers.  Gemiany’s  military  might  was 
successfully  mechanized  because  Germany,  for  more  than 
10  years  preceding  the  war,  was  riding  the  wave  of  a  world¬ 
wide  technological  revolution.  This  revolution  was  as  far- 
reaching  as  the  advent  of  the  electric  motor  and  the  inter¬ 
nal  combustion  engine.  It  was  born  of  the  profusion  of 
inventions  and  discoveries  since  the  last  war.  German 
design  engineers  took  advantage  of  every  one  of  these. 

If  we  are  to  defeat  our  enemies  and  if  we  are  to  continue 
to  play  the  leading  role  in  the  post-war  world  we  must 
make  better  use  of  the  new  technology'  than  do  our  ene¬ 
mies.  Tlie  job  is  up  to  American  product  engineers  who 
already  have  made  tremendous  strides  in  designing  the 
intricate  machinery  of  production  and  of  war  equipment. 
Much  remains  to  be  done  however. 

It  has  been  said  that  the  Germans  have  not  devclof>cd 
one  single  item  that  can  be  classified  as  basically  original, 
nor  are  there  indications  that  any  so-callcd  “secret  weapon” 
will  henceforth  be  developed  by  them.  Today  the  Nazis  are 
completely  outclassed  by  the  tremendous  manpower  of  engi¬ 
neering  brains  that  is  at  the  disposal  of  American  industry'. 
Although  we  were  faced  by  the  same  fundamental  prob¬ 
lems  of  shortages  in  materials,  manpower  and  time,  our 
engineers  not  only  solved  these  problems  quickly  and  cffc'C- 
tively,  but  they  outstripped  the  enemy  by  the  preponderant 
weight  of  talent  w'hich  w’e  were  able  to  bring  to  bear  upon 
our  problems.  As  is  evidenced  by  studies  of  the  designs  of 
captured  German  war  equipment,  our  airplanes  are  faster, 
carry  heavier  loads,  have  sujxjrior  protective  armor  and  heav¬ 
ier  armament.  Our  tanks,  especially  the  Shermans,  stand  un¬ 
matched.  Our  tractor-mounted  artillery  excels  theirs  in 
fighting  p>ower.  Our  automotive  vehicles  are  the  envy'  of 
the  W'orld.  Our  battleships  are  supreme.  Our  signal  and  de¬ 
tection  des’ices  are  frustrating  all  of  our  enemies’  attempts 
to  dominate  the  seas. 

And  as  we  approach  the  end  of  the  conflict,  the  pattern 
of  which  already  has  been  set,  the  forces  that  converted 
American  industry'  from  peace  to  war-production  will  again 
be  brought  into  play,  and  the  product  engineer  will  con¬ 
tinue  to  be  the  fulcrum.  Our  post-war  industry  will  grow 
from  his  blueprint.  Nor  will  his  job  be  any  less  urgent,  any 
less  responsible,  any  less  sweeping  in  its  effects  than  were 
his  efforts  during  the  w'ar-preparcdness  program. 

Since  the  cessation  of  the  manufacture  of  peace-time 
goods,  many  new'  materials  and  production  techniques  have 
been  developed.  Plastics,  synthetic  rubber  and  magnesium 
in  the  field  of  materials  were  relatively  new'  and  restricted 
in  their  uses  when  war  came.  So  were  pow'der  metallurgy, 
induction  heating,  electrostatic  heating,  adhesives  for  join¬ 
ing  metals  and  compressed  resin-impregnated  w'ood.  The 
new  possibilities  in  product  design  created  by  the  electronic 
devices  and  applications  developed  during  the  war  period 
virtually  stun  the  imagination  and  the  “atomic  revolution” 


promises  to  change  the  entire  pattern  of  manufactu'ing 
ojierations. 

Never  before  has  there  been  so  much  speculation  aljout 
the  future  as  there  is  today.  Looking  forward,  who  can 
doubt  our  limitless  capacity  to  continue  our  industrial 
world  leadership? 

While  no  one  can  predict  developments  in  product  de¬ 
sign  in  the  post-war  period,  certain  it  is  that  they  will  be 
so  vastly  different  and  so  far  superior  to  existing  designs 
that  they  w'ill  obsolete  most  products  as  we  know  tlicm 
today.  \Vith  engines  of  vastly  superior  metals,  designed  to 
burn  100  octane  gasoline  and  built  to  a  precision  ten  times 
greater  than  that  of  pre-w'ar  engines,  our  post-war  automo¬ 
biles  W'ill  gi\e  from  40  to  60  miles  to  the  gallon.  Tires  will 
last  from  forty'  to  fifty  thousand  miles.  I’he  comfort  and 
smoothness  with  which  these  cars  of  tomorrow  will  glide 
along  arc  undreamed  of  today.  Polaroid  windshields  will 
eliminate  the  glare  of  oncoming  headlights  and  the  driver 
will  need  to  give  but  scant  attention  to  the  manipulation 
of  his  simplified  gear  shifts. 

According  to  no  less  an  authority  than  Igor  Sikorskv,  we 
stand  on  the  threshold  of  a  new'  air  age  in  which  the  heli¬ 
copter  will  contribute  to  the  greatest  prosperity'  we  have 
ev’er  known. 

Prophecies  are  hard  to  make  at  a  time  like  this  but 
speedy  house  building  seems  to  be  a  certainty'  in  the  world 
of  tomorrow.  Air  conditioning,  new'  methods  of  heating, 
humidifying  and  drying,  promise  to  be  necessities  in  the 
post-war  home.  Vacuum  sweepers  will  be  much  lighter,  less 
noisy  and  easier  to  manipulate.  W’ashing-machincs  W'ill  be 
fully  automatic  and  practically  free  of  noise  and  vibration. 
Not  only  will  our  homes  and  most  of  the  furnishings  be  o^ 
radically  new  design,  but  so  w'ill  the  factories  and  machines 
that  produce  them. 

Only  one  factor  can  prevent  the  fulfillment  of  the  dream 
of  the  product  designer.  Ilis  job  is  not  accomplished  over 
night.  To  convert  sound  ideas  into  production  blueprints 
involves  a  great  deal  of  time  and  money.  Tire  building  of 
test  models  is  an  expensive  and  tedious  procedure.  An 
abundance  of  seed  money  is  required  to  perfect  the  prexi- 
uct,  to  develop  mass-production  methods  and  to  bring  it  to 
fruition  as  a  finished  saleable  product. 

It  is  the  patriotic  duty'  of  c\'cry  industrial  leader  to 
hasten  these  developments  so  that  the  material  benefits 
created  by  them  may  speed  our  progress  along  the  road  of 
abundance. 
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Aviation— A  Progress  Report 

Tie  Lessons  of  War  Become  the  Key  to  a  Richer  Peace 


Tunisia,  Pantelleria,  Sicily  —  stepping  stones 
to  momentous  events!  But  that  is  not  all.  For 
they  sjjell  out  across  the  blue  waters  of  the  Medi¬ 
terranean  a  pattern  of  invasion  that  has  progressed 
far  since  last  summer’s  first  major  Commando  oper¬ 
ation  against  the  French  coast. 

From  Dieppe,  you  remember,  too  many  of  the 
raiders  never  got  back.  But  in  Tunisia,  and  on 
through  Sicily,  the  Allied  might  plowed  inexorably 
forward,  winning  objective  after  objective  at  a  sur¬ 
prisingly  low  cost  in  casualties.  Air  supremacy  over 
the  battlefield?  Yes.  But  we  have  learned,  too,  how 
to  save  lives  and  shorten 
the  by  strategic  air 
bombardment  as  a  prelude 
to  invasion. 

Ihus  the  bombardment 
plane— rarely  seen  by  the 
doughboys  on  the  fighting 
fronts— is  destined  to  save 
their  lives  by  hundreds  of 
tliousands  in  the  decisive 
attacks  that  are  to  come. 

Ibis  fact  is  confirmed  by 
the  cold  calculations  of 
the  responsible  strategists. ►It  will  give  rcncw'ed 
courage  and  confidence  to  every  member  of  the 
armed  forces  and  of  the  home  fronts  throughout 
the  United  Nations. 

For  instance:  thorough  strategic  bombardment 
of  an  objective  reduces  by  nearly  fifty  per  cent  the 
surface  forces  required  for  invasion.  Anticipated 
losses  are  reduced  from  more  than  fiftv  per  cent  of 
the  original  ground  force  to  about  twenty  per  cent. 
Precision  bombardment  — as  used  on  railroad  objec¬ 
tives  in  Rome— reduces  this  percentage  of  loss  still 
further  when  it  is  followed  by  offensive  action  on 
the  ground. 


The  inference  is  clear.  Effective  prosecution  of 
the  war  will  require  smaller  ground  combat  forces 
and  much  larger  air  forces  than  some  of  our  strate¬ 
gists  once  thought. 

Our  most  urgent  need,  then,  is  for  ever-mounting 
fleets  of  aircraft.  And,  fortunately,  this  is  just  what 
we  are  getting.  ITie  American  aircraft  industry  now 
is  producing  as  many  airplanes  as  all  the  rest  of  the 
world  combined.  In  1938  we  made  100  planes  a 
month.  Now’  we  make  three  times  that  many  in  a 
single  working  day.  By  the  end  of  1943,  our  pro¬ 
duction  rate  will  be  about  10,000  a  month. 

But  at  this  stage  of  the 
w’ar,  types  of  planes  are 
more  important  than  mere 
numbers.  In  the  early 
months  the  program  was 
heavy,  and  properly  so, 
w'ith  single-engine  trainers. 
TTien,  as  training  planes 
accumulated,  the  empha¬ 
sis  shifted  to  heavier  t)'p>cs. 
Now  we  are  turning  out 
multi-engincd  bombers  at 
a  rate  that  is  the  cnv’y  of 
the  entire  world.  Some  months  ago  the  President 
revealed  that  w’e  w’cre  manufacturing  500  long-range 
bombers  every  month.  ’ITie  figure  w'as  conservative 
even  then.  And  soon  w’e  shall  be  producing  planes 
of  this  one  type  at  a  rate  adequate  to  replace  the 
normal  losses  of  a  fleet  of  at  least  1000  American 
heavy  bombers  operating  as  continuously  as  the 
weather  will  permit. 

A  glimpse  of  the  poundage  production  may  help 
us  still  further  to  evaluate  the  miraculous  achieve¬ 
ments  of  the  aviation  industry  as  a  whole.  It  was 
89,000,000  in  1941  .  .  .  291,000,000  in  1942  .  .  . 
911,000,000  in  1943  .  .  .  and  1,417,000,000  in  1944 


This  is  the  fifteenth  of  a  series  of  edito¬ 
rials  appearing  monthly  in  all  McQraw- 
Hill  publications,  reaching  more  than 
one  and  one-half  million  readers.  They 
are  dedicated  to  the  purpose  of  telling 
the  part  that  each  industry  is  playing  in 
the  war  effort  and  of  informing  the  pub¬ 
lic  on  the  magnificent  war- production  ac¬ 
complishments  of  Americans  industries. 


increased  the  value  added  by  manufacture  per  wage  earner  by 
200  per  cent,  and  the  horsepower  per  factory  worker  had  been 
multiplied  by  2 Vi.  The  nation’s  production  plant  was  ready  to 
assume  its  gigantic  wartime  job. 

During  ^is  period  of  industrial  and  national  evolution,  manage¬ 
ment  itself  had  changed.  Prior  to  the  advent  of  scientific  manage¬ 
ment,  our  goods  and  services  were  the  product  of  several  kinds  of 
directive  activities,  varying  from  the  strictly  paternalistic  to  the 
ruthless.  There  was  little  conception  of  the  responsibility  that 
industry  now  broadly  acknowledges  —  the  respKjnsibility  of  tnistee- 
ship  in  the  interest  of  stockholders,  employees  and  the  public  — 
specifically;  in  the  interest  of  our  national  economy  —  Knerally. 
Acceptance  of  this  stewardship  is  acceptance,  also,  of  the  belief 
that,  in  the  long  run,  no  industry,  and  no  unit  of  industry,  that 
does  not  serve  society  can  live. 

Have  the  actions  of  management  caused  the  times  to  change? 
Or  has  an  alert  management  bwn 
successful  only  because  it  has 
changed  with  the  times?  Certain¬ 
ly,  the  industrial  concern  of  1900 
would  not  thrive  under  the  con¬ 
ditions  of  today.  Just  as  certainly 
the  new  things  that  industry  has 
in  store  for  a  waiting  postwar 
world  will  have  a  far-reaching 
effect  upon  the  times. 

Management  today  seldom- 
owns  the  factory  or  the  business 
it  manages.  It  is  hired  to  perform 
the  coordinating,  directive  func¬ 
tions.  It  is  free  to  change  — of 
itself,  or  with  the  times.  Man¬ 
agement  therefore  exercises  its 
power  through  leadership  in  exe¬ 
cuting  ideas  .  .  .  not  through 
ownership. 

Good  management  can  be  sustained  only  in  an«  environment 
sympathetic  to  its  aims.  It  has  an  undeniable  obligation  to  society, 
because  it  must  be  a  compatible  part  of  the  socid  structure  or  be 
rejected  by  that  structure  as  a  whole. 

An  environment  syinpathetic  to  its  aims  means,  also,  that  in¬ 
dustry,  in  the  very  serious  reconstruction  period  ahead,  will  not 
be  at  full  effectiveness  if  it  is  subjected  to  attacks  by  government 
no  matter  what  the  underlying  reasons  may  be  —  over-zealous 
devotion  to  a  cause,  lack  of  understanding  or  just  plain  p>olitics. 
It  was  to  industry'  —  to  industrial  management  —  that  the  govern¬ 
ment  turned  when  our  existence  as  a  free  nation  was  threatened; 
it  is  to  industrial  management  that  government  must  turn  in 
order  to  win  the  peace. 

This  statement  is  made  in  the  sincere  conviction  that  what 
has  made  America  strong  is  industry’s  ability  to  produce  con¬ 
sistently  more  and  more  goods  and  services  for  more  and  more 
people.  It  is  only  by  actually  creating  them  that  we  built  up  our 
stockpiles  of  the  necessities  of  life.  And  it  is  only  by  creatiii^ 
them  that  we  can  have  more  of  those  things  that  make  life 
worth  while.  These  become  available  to  more  people  as  industry 
succeeds  in  getting  greater  output  of  goods  and  services  for  a  given 
input  of  human  energy,  materials  and  power. 

And  what  of  the  physical  jobs  ahead?  In  this  country  alone, 
there  will  be  an  immense  demand  upon  industry  to  supply  the 
things  f>eople  have  been  unable  to  purchase  during  the  war. 
Today  the  nation  is  wearing  out  not  only  its  automobiles,  re¬ 
frigerators,  vacuum  cleaners  and  radios,  but  its  very  houses,  its 
roads,  railroads,  and  airline  equipment.  It  is  saving  its  money 
while  whetting  its  appetite.  Truly,  the  calls  the  American  people 
will  make  uf>on  industry  in  the  postwar  period  will  be  many 
and  insistent. 

I’his  demand  can  be  viewed  in  another  light.  Economists  say 
there  will  be  56,000,000  persons  seeking  gainful  emplojinent 
after  the  war.  The  Committee  for  Economic  Development  has 
estimated  that  $140,000,000,000  worth  of  goods  and  services 
will  be  required  each  year  for  those  people.  Compare  that  with 


our  actual  output  of  $97,000,000,000  worth  of  goods  and  set\  ices 
in  1940  when  gainful  employment  was  46,000,000. 

These  future  jobs  will  be  done  if  industry’s  management  is  not 
too  much  hampered  by  government  management.  Managcnent 
in  industry  performs  its  function  in  the  field  of  doing  things 
Management  in  government  performs  its  function  in  the  field  of 
regulating  things.  The  best  cooperation  of  the  two  kinds  of  man- 
agement  will  be  necessary  in  the  postwar  period.  Certainly,  too 
much  of  the  regulatory  kind  will  interfere  seriously  with  the  kind 
that  does  things. 

Industrial  management  must  improve,  too.  If  it  is  too  selfish, 
if  it  does  not  recognize  definitely  the  trusteeship  inherent  in  its 
job,  if  it  does  not  understand  and  live  up  to  its  social  responsi¬ 
bilities,  then  it  will  be  risking  all  for  which  we  are  fighting.  The 
following  suggestions  are  made  to  indicate  the  direction  that 
management’s  self-improvement  can  take. 

Evolution  in  management  has 
been  too  slow  in  some  respects. 
Management  in  industry  has  licen 
too  prone  to  see  the  advantages 
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in  technological  development 
while  being  blind  to  its  evils. 
Looking  at  industry  and  social 
progress  as  a  whole,  there  can  be 
no  doubt  as  to  the  value  of  tech 
nological  improvement.  It  weates 
jobs.  It  elevates  the  standard  of 
living.  But  that  economic  fact  is 
of  no  satisfaction  to  the  indis  idual 
who  loses  his  job  because  a  neu’ 
machine  or  a  new  method  re- 
ouired  one  less  man.  By  and  large. 


tnis  is  an  evil  that  management 
_ ____]  can  do  something  about. 

Management  has  been  too 
careless  of  its  opportunities  with 
regard  to  labor.  On  that  account  the  pendulum  of  social  readjust¬ 
ment  has  swung  too  far.  Labor  has  b^n  given  extensive  privilege 
ithout  corresponding  re 
Industrial  management 


wi 

Industrial  management  has  been  too  slow  to  abandon  its  polio 
of  letting  the  buyer  beware.  As  a  result  of  this,  industry  today 
is  over-regulated. 

Management  has  been  too  slow  in  recognizing  its  responsibility 
to  promote  the  economic  philosophy  that  a  society  cannot  have 
for  consumption  w’hat  it  does  not  produce.  A  companion  edu¬ 
cational  item  too  long  neglected  is  management’s  obligation  in 
the  field  of  public  relations. 

In  these  years  since  1900,  industrial  management  has  been 
growing.  Perhaps  many  of  its  experiences  have  been  but  growing 
pains.  Management  has  learned,  among  other  things,  the  abso¬ 
lutely  vital  need  for  capital  at  the  right  time  and  in  the  right 
amount.  It  has  learned  to  use  some  of  its  earnings  as  “sed- 
money”  in  the  introduction  of  new  products  and  the  use  of  new 
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—  if  we  need  it.  There  you  have  the  magnificent 
record  of  the  American  aircraft  manufacturing  in¬ 
dustry  —  a  monument  to  the  cooperation  of  indus¬ 
try,  labor,  government,  and  to  all-out  teamwork 
between  the  aviation  industry  and  those  other  in¬ 
dustries  which  have  converted  their  facilities  to  the 
manufacture  of  airplanes. 

What  of  our  enemies  and  our  Allies? 

German  production  probably  has  flattened  out 
at  2500  a  month  — with  downward  revision  in  im¬ 
mediate  prosp>ect.  Japan  may  be  able  to  produce  as 
many  as  1000  planes  a  month  —  until  we  get  our 
new  long-range  suf>er-bombers  in  sufficient  numbers 
to  whittle  down  that  figure.  Italy  may  be  able  to 
turn  out  her  500  a  month  —  for  a  little  longer.  At 
best  the  maximum  Axis  monthly  total  is  4000. 

Add  to  our  monthly  score  of  nearly  8000,  a  total 
of  approximately  4000  for  Britain,  Canada  and 
Russia,  and  the  United  Nations  score  comes  to 
12,000  monthly.  There  we  have  a  three  to  one  ad¬ 
vantage  for  our  side.  And  between  our  own  rising 
production  and  the  brilliant  operations  of  our 
bomber  commands  we  should  soon  boost  the  ratio 
well  above  that  figure.  Tlierein  lies  the  certainty  of 
continued  and  gro>\ing  air  superiority  over  all  the 
far-flung  battlefields. 

The  critics  of  American  airplane  quality  have  been 
silenced  ever  since  the  ratio  of  enemy  combat  losses 
to  our  own  on  bombardment  missions  surpassed 
four  to  one.  In  the  Pacific  where  our  heavily  armed 
and  armored  planes  are  knocking  off  the  desperately 
stripped  racing  craft  of  the  Nipponese,  enemy  losses 
often  run  as  high  as  eight  to  one  or  more.  In  the 
Mediterranean  theater,  where  the  Italians  were 
abandoned  by  their  Allies,  the  story  is  much  the 
same.  Only  in  the  well-defended  homeland  of  the 
Nazis  do  we  sometimes  drop  below  the  average,  but 
even  in  those  rare  instances  the  ratio  is  still  well  in 
our  fa\’or  and  the  effectiveness  of  our  bombardment 
is  adding  constantly  to  our  margin. 

4c  4: 

Behind  the  production  lines  the  battle  of  research 
and  design  still  rages.  In  many  a  laboratory  night- 
shift,  on  many  a  secret  test  field,  new  and  terrible 
surprises  for  the  enemy  are  in  the  making.  Sup>er- 
bombers,  destined  for  Tokyo,  have  long  since  passed 


T 


out  of  tlie  design  stage  and  the  Japanese  may  learn 
about  them  almost  any  day.  New  discoveries,  dg. 
signed  to  sow  swift  and  silent  devastation,  are  fiirthei 
along  than  our  enemies  believe.  No  longer  will  fog 
or  storm  or  night  be  permitted  to  fight  on  the  side 
of  our  foes. 

The  men  of  science  who  are  toiling  to  broaden 
the  horizon  of  our  knowledge  stand  today  on  the 
threshold  of  discoveries  that  have  been  sought  for 
centuries.  New  reservoirs  of  jxjwer  may  soon  exert 


profound  influence  in  many  fields  of  technology 
and  through  them  on  our  way  of  life. 

Once  the  war  is  won  these  new  discoveries  \yill 
be  translated  into  better  living.  No  longer  wil! 
countless  thousands  spend  their  lives  within  their 
own  communities  or  countries.  New  efficiencies  i 


transportation  will  bring  world  travel  within  the 
reach  of  many  who  once  had  to  stay  at  home.  Nc 
family  vehicles  will  navigate  the  skyways  as  casih 
and  safely  as  the  highways.  Already  more  than 
j  dozen  manufacturers  of  airplanes,  ships,  autonn 
biles,  and  electrical  equipment  are  designing,  build 
ing,  or  flying  rotary-winged  aircraft  such  as  tlu 
helicopter  or  autogyro  to  meet  the  needs  of  tonior 
row''s  families.  New  and  safer  aircraft  of  the  fixed 
wing  type  are  ready  for  production  as  soon 
materials  become  available. 

The  quality  that  now  makes  each  of  our  \va:i 
planes  worth  so  many  of  those  built  by  our  cue 
mies  will  be  translated  into  the  sturdy  reliabilit 
demanded  by  peacetime  operation.  The  devices  th.ii 
seek  out  and  find  our  enemies  behind  the  veil  nij 
fog  or  darkness  will,  after  the  war,  reduce  weatl 
hazards  to  the  point  where  they  will  be  no  greate 
in  the  air  than  on  the  ground. 

Science  and  industry  will  continue  to  do  the: 
jobs  and  do  them  well.  But  if  the  w^orld  is  to  b 
made  a  better  place  for  men  to  live  in,  statcsiiiai 
ship  must  not  fail  to  do  its  part. 


President,  McGraw-Hill  Publishing  Company,  Inc 
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Free  Enterprise 

PFE  MUST  ACT  TO  PRESERFE  IT  ‘ 


-  - - — - - - ^ 

11 KE  a  leaf  floating  downstream,  we  are  being  carried 
■J  along  toward  a  new  and  uncharted  economy.  What 
this  new  economy  will  be  like  w  ill  depend,  to  no  small 
extent,  upon  what  industry'  does  or  fails  to  do  during 
the  coming  months.  Time  is  short;  in  fact,  we  may  sud¬ 
denly  find  ourselves  standing  on  the  threshold  of  a 
peace  economy  with  our  war  boots  still  on  our  feet. 

While  bending  every  effort  to  win  the  war,  we  cannot 
afford  to  be  caught  unprepared  for  the  peace.  As  Prime 
Minister  Churchill  said  at  Harx  ard,  we  are  “bound,  so 
far  as  life  and  strength  allow’  and  without  prejudice  to 
our  dominating  military'  task,  to  look  ahead  to  those 
days  which  w  ill  surely  come,  when  we  shall  ha\  e  finally 
beaten  down  Satan  under  our  feet  and  find  ourselves 
with  other  great  Allies  at  once  the  masters  and  the 
servants  of  the  future.”  Unless  we  do  look  ahead,  there 
is  danger  that  we  may  become  neither  the  masters  nor 
the  servants,  but  merely  the  victims,  of  the  future. 

The  war  has  quickened  our  ailing  economy  and 
opened  our  eyes  again  to  the  possibilities  of  peace-time 
plenty.  But  it  has  also  brought  great  dislocations  of 
labor  and  capital;  it  has  led  to  abnormal  patterns  in 
prices  and  income  distribution;  and  it  has  created  in¬ 
flationary’  pressures  with  enormous  potential  powers  to 
injure  or  to  help  us  in  the  transition  from  war  to  peace. 

"Hie  pattern  of  life  in  postwar  America  will  be  just 
what  we  make  it.  All  of  us  will  have  a  hand  in  shaping 
that  pattern,  but  business  men  will  have  a  special  re¬ 
sponsibility'  in  the  reconstruction.  As  employers  of  labor  | 
and  capital  and  as  enterprisers  assuming  the  risks  of  | 
new  ventures,  they  will  have  to  plan  and  carry  out  the 
conversion  from  war  work  to  full  peace-time  production. 
Because  of  their  key  role,  business  men  have  a  special 
opportunity’  to  discover,  and  to  help  others  to  under¬ 
stand,  the  conditions  which  are  necessary  if  they  are  to 
do  their  job  satisfactorily. 


Tins  is  a  narrow  view  of  postwar  problems  but  it  is 
a  central  view,  because  no  one  condition  is  more  vital 
to  the  health  of  the  world  than  a  high  level  of  produe- 
tion  and  employ’ment  in  the  United  States.  We  cannot 
hope  to  lead  the  world  out  of  economic  chaos  if  w  e  fail 
to  put  our  own  house  in  order.  If  we  fail  to  adjust  our 
domestic  economy,  we  may  destroy  Adolf  Hitler;  but 
we  will  not  destroy  the  germ  that  breeds  “Hitlers.”  If 
we  do  not  maintain  the  production  necessary'  for  sup¬ 
porting  a  large  volume  of  imports  and  exports,  then  the 
plans  for  international  monetary'  stabilization,  for  good 
relations  with  our  neighbors,  for  rehabilitation  of 
stricken  countries,  and  for  strengthening  the  democratic 
bulwarks  against  dictatorship  are  all  likely  to  come  to 
grief.  Me  must  demonstrate  our  capacitv  for  world  lead¬ 
ership,  or  be  content  to  follow  the  leadcrsliip  of  others. 

The  prospects  for  achieving  a  sound  and  vigorous 
economy  in  the  United  States  are  not  so  good  as  to  war¬ 
rant  complacency  on  the  part  of  men  genuinely  inter¬ 
ested  in  free  enterprise  and  the  political  freedoms  inci¬ 
dent  to  it.  \\c  have  yet  to  find  means  to  utilize  our 
vast  and  abundant  resources  for  the  good  of  all.  \Mc 
have  yet  to  learn  how’  to  keep  men  from  the  terrible 
experience  of  unemployment  and  the  fear  of  want 
which  makes  them  willing  to  sacrifice  freedom  and 
opportunity  for  almost  any  promise  of  security.  We 
have  yet  to  reconcile  the  conflicting  interests  of  labor, 
agriculture,  and  business  so  that  they  can  work  to¬ 
gether  effectively.  We  have  yet  to  learn  how  to  check 
the  fever  of  inflation  and  cure  the  palsy  of  depression. 

W'hen  we  were  attacked  at  Pearl  Harbor,  we  realized 
our  physical  peril  immediately  and  united  in  a  tremen¬ 
dous  common  effort  against  the  enemy,  I’he  onset  of 
economic  perils  is  less  obvious.  No  bombs  will  signal 
the  deterioration  of  the  private  enterprise  system,  the 
extension  of  regimentation,  the  further  control  of  busi- 


ness  by  government,  and  the  concentration  of  political 
power  in  less  and  less  responsible  hands.  If  these  things 
should  befall  us,  they  will  come  insidiously  while  we 
are  preoccupied  with  self  interests  and  oriented  by 
popular  misconceptions.  If  the  freedoms  of  the  indi¬ 
vidual  shrivel  as  the  state  grows  in  power,  it  will  be 
because  the  individual  is  too  indifferent  or  complacent 
to  concern  .himself  seriously  with  economic  problems. 

If  our  people  are  misled  by  false  prophets  and  dema¬ 
gogues,  it  will  be  because  business  men  did  not  under¬ 
stand  economics,  because  scholars  were  too  ignorant 
of  practical  affairs,  and  because  we  failed  to  produce 
economic  statesmen  of  sufficient  stature  for  the  task 
in  hand. 

Thinking  is  hard  work.  Thinking  about  things  outside 
our  personal  experience,  about  economic  processes  that 
are  broader  and  in  some  fundamental  respects  different 
from  buying  and  selling  or  running  a  business  —  is 
strenuous  mental  labor.  Thinking  straight  about  prob- 
lenjs  that  are  beyond  our  personal  and  immediate  status 
and  our  pocketbooks,  thinking  about  problems  that 
involve  nation-wide  production,  nation-wide  employ¬ 
ment  and  nation-wide  buying  power  —  in  other  words 
the  operation  of  our  entire  economic  system  —  involves 
real  self-discipline.  Yet  there  is  no  other  way  to  safe¬ 
guard  our  freedoms.  We  cannot  rely  on  trial  and  error; 
tinkering  takes  too  long;  social  experiments  which  turn 
out  wrong  can  be  undone  only  at  great  cost  —  if  at  all. 

If  we  proceed  blindly,  wc  shall  flounder  into  an  eco¬ 
nomic  and  political  morass  from  which  we  cannot 
escape. 

We  floundered  badly  all  through  the  Thirties,  until  j 
the  war  lifted  us  temporarily  to  higher  ground.  When 
the  war  boom  is  over,  we  shall  be  back  floundering 
worse  than  ever  unless  we  find  a  solid  road  along  which 
to  proceed. 

America  has  grown  rich  and  strong  under  a  system 
of  political  and  economic  freedom.  Opportunity'  and 
the  necessity  of  self-reliance  ha\’e  brought  forth  great 
accomplishments.  The  hope  of  profit  and  the  spur  of 
competition  have  urged  men  on  to  find  new  and  better 
products,  new  and  better  methods,  and  to  risk  their 
savings  in  pioneer  investment.  Never  has  a  country' 
achieved  so  high  a  standard  of  living  and  afforded  so 
large  an  opportunity  for  the  individual  man  and  wo¬ 
man.  It  is  not  surprising  that  some  distinguished  busi¬ 
ness  leaders,  looking  back  over  their  own  experience, 
tell  us  that  every'thing  will  be  all  right  if  only  there  is 
“less  government  in  business.” 

I  wish  the  solution  were  as  simple  as  that.  However 
this  is  only  part  of  the  answer.  It  is  becoming  in¬ 


creasingly  clear  that  industrial  capitalism  as  we  ki  ow 
it  contains  within  itself  certain  fundamental  weakne  ses 
which  can  lead  to  its  destruction  if  they  are  not  coun¬ 
teracted.  No  democracy  can  survive  when  twenty  to 
thirty  per  cent  of  its  workers  cannot  get  jobs.  1  lat 
happened  here  in  the  Thirties.  For  years  on  end,  desj  ite 
fumbling  efforts  at  recovery  one  out  of  every  five  we  rk- 
ers  was  denied  a  chance  to  earn  a  living  in  private  busi¬ 
ness.  We  shall  never  again  have  such  mass  unempl.jv- 
ment  as  occurred  in  the  bottom  of  the  Depression, 
because  the  government  will  take  it  upon  itself  to 
create  jobs  if  business  cannot  offer  them.  Whenc\er 
that  happens,  however,  the  area  of  private  enterpiise 
will  be  reduced  and  that  of  government  will  be  ex 
panded  —  and  the  concentration  of  political  power  w  ill 
be  increased.  This  is  the  challenge  we  business  men 
face  today,  and  ours  is  the  first  opportunity  at  finding 
the  solution. 

The  crux  of  our  economic  problem  is  unemplovment. 
Unless  there  are  jobs  for  ninety  to  ninety-five  per  cent 
of  those  who  are  able  and  willing  to  work,  there  will  be 
widespread  fear  and  lack  of  opportunity,  which  will 
drive  labor  unions,  agricultural  groups,  and  business 
interests  to  take  self-protective  measures.  Such  measures 
are  certain  to  restrict  production,  stifle  progress,  and 
imperil  our  democratic  way  of  life.  Not  all  our  problems 
will  automatically  be  solved  if  we  learn  how  to  avoid 
mass  unemployment,  but  they  w'ill  at  least  then  have  a 
good  chance  of  solution. 

And  so  American  businessmen  face  a  great  respon 
sibility!  We  will  have  to  find  the  answer  to  a  great 
many  momentous  questions.  We  will  have  to  delve 
into  problems  that  cannot  be  soKed  by  precedent. 

Looking  backward  to  these  times,  future  historians 
are  likely  to  say  that  here  we  Americans  stood  at  the 
crossroads  and,  consciously  or  not,  made  our  choice 
between  a  system  of  private  enterprise  and  personal 
freedom  and  a  system  of  collectivism  and  regimentation. 

It  is  particularly  appropriate,  therefore,  as  the  proh 
Icms  of  our  time  take  shape  and  as  events  rearrange 
their  order  and  importance,  to  appraise  the  steps  we 
are  taking  and  point  the  way  we  are  going.  It  is  my 
plan  to  present  such  analyses  from  time  to  time  to  the 
one-and-a-half  million  readers  of  McGraw-Hill  publi- 
I  cations. 


President,  MeGraw-IIill  Publishing  Coiiipajiy,  Inc. 


Free  Enterprise 
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OURS  is  a  free-enterprise  economy  the  chief  motivat-  1 
ing  forces  of  which  arc  the  prospective  rewards 
for  effort  and  risk-taking.  Its  smooth  operation  depends: 
first,  on  adequate  incentives  for  risk-taking,  innovation, 
and  individual  effort;  and  second,  on  sufficient  competi-  • 
tion  to  minimize  the  need  for  government  regulation 
and  to  prevent  artificially  high  prices  or  wages  from 
being  maintained  in  large  segments  of  the  economy. 
I’rouble  comes  when  these  incentives  and  this  competi¬ 
tion  are  tampered  with  or  removed. 

America  was  founded  by  men  who  had  the  urge  to 
better  themselves  and  the  courage  to  take  a  chance. 
These  men  uprooted  themselves  in  Europe  and  braved 
the  unknown.  Tliey  risked  all  for  freedom.  TTie)'  knew 
that,  to  be  free,  they  had  to  attain  economic  freedom. 
Their  goal  was  an  economic  freedom  which  permits  the 
private  ownership  of  property,  the  free  choice  of  jobs, 
and  free  entry  into  entrepreneurial  pursuits.  Tlieir 
efforts,  therefore,  were  directed  toward  individual  op¬ 
portunity  with  no  limit  on  individual  achievement, 
llieir  foresight  and  the  endeavors  of  those  who  fol¬ 
lowed  them  created  the  world’s  greatest  industrial 
nation  enjoying  the  highest  standards  of  living. 

We  can  take  pride  in  the  knowledge  that  our  country 
has  been  the  greatest  single  contributor  to  the  world’s 
physical  assets  even  though  we  remember  that  an  abun¬ 
dance  of  natural  resources  contributed  materially  to 
America’s  economic  development.  But  the  fact  that  our 
progress  has  been  interrupted,  again  and  again,  by  de¬ 
pressions  which  resulted  in  enormous  wastes  of  our 
human  and  material  resources  is  sobering  proof  that 
our  economic  mechanism  still  is  far  from  p>erfect. 

Our  production  per  man-hour  has  been  increasing  at 
the  rate  of  2V2%  per  year.  Improved  machines  and 
greater  efficienev  have  more  than  tripled  the  output  per 
hour  of  work  since  1900.  Looking  to  the  future,  this 
annual  rise  indicates  that  our  production  per  hour  of 
work  will  double  in  the  course  of  the  next  25  to  30 
vears.  This  means  that  we  can  have  twice  our  present 
volume  of  goods  and  services  per  capita  or  an  cquiva-  _ 


lent  combination  of  more  production  and  more  leisure. 
In  other  words,  we  can  further  increase  the  living 
standards  and  further  decrease  the  working  hours  of 
the  American  people  by  further  intensifying  our  indus¬ 
trial  efficiency. 

This  is  no  idle  dream.  It  can  be  achieved,  and  it  will 
be  achieved,  if  only  we  maintain  the  essential  features 
of  our  system  of  individual  enterprise  which  alone 
makes  possible  this  near-utopian  goal.  Intensification 
of  our  efficiency,  however,  means  that  we  can  have  full 
employment  only  if  we  expand  enormously  our  produe- 
tion,  and  particularly  our  production  of  new  goods.  We 
can  expand  total  production  onlv  if  we  have  the  mar¬ 
kets  and  the  demands  for  the  vast  output  of  goods  and 
services  made  possible  by  our  technological  develop¬ 
ment.  To  attain  these,  we  will  need  to  venture  into  new 
markets,  new  inventions,  and  new  methods.  Such  ven¬ 
tures  involve  risks,  and  risks  will  be  taken  only  if  there 
is  sufficient  prospect  of  reward. 

Let  us  never  lose  sight  of  the  fact  that  the  essential 
features  of  free  enterprise  are  the  prospective  rewards 
for  risk-taking  as  well  as  for  effort. 

The  evidence  is  clear  that  incentive  methods  of  wage 
payments  will  boost  production.  Carefullv  devised  sys¬ 
tems  of  salary'  payment  with  large  differential  induce¬ 
ments  for  superior  performance  have  been  powerful 
means  of  raising  the  standards  of  managerial  accom¬ 
plishment. 

Free  enterprise  cannot  operate  effectively  unless  the 
wage  and  salary  system  offers  greater  rewards  for  greater 
effort.  Neither  can  it  operate  effectively  unless  the  pros¬ 
pects  for  profit  are  sufficient  to  encourage  the  emplov'- 
ment  of  resources  which  otherwise  would  be  kept  idle. 

Unless  the  prospects  of  profit  are  superior  to  the 
prospects  of  loss,  new  ventures  will  not  be  undertaken 
and  going  concerns  will  not  expand  or  continue  long 
in  business.  WTien  the  hope  for  profits  wanes,  employ'- 
ment  and  production  slump;  when  that  hope  revives, 
employ  ment  and  production  recover. 

Business  initiative  must  be  given  even’  possible  in- 


ducement  in  order  that  maximum  employment  may  be 
achieved  through  private  enterprise.  This  involves  the 
removal  and  avoidance  of  restrictions  on  business  by 
government,  by  labor,  and  by  business  itself. 

Competition  is  the  life-blood  of  the  free  enterprise 
system.  Business  and  industry  must  rely  upon  efficiency 
rather  than  upon  protection  from  competition  for  their 
survival. 

Those  go\ernment  controls  which  were  made  neces¬ 
sary  during  the  war  by  the  magnitude  of  government  de¬ 
mands  for  goods  should  be  lifted  at  the  earliest  pos¬ 
sible  moment.  As  soon  as  the  danger  of  inflation  has 
receded,  price  controls  must  be  removed  and  profit 
margins  again  left  free  to  be  determined  by  market 
forces.  The  excess  profits  tax  must  be  repiealed  and  the 
burden  of  other  taxes  on  business  profits  greatly  re¬ 
duced.  Tax  laws  should  be  revised  so  as  to  permit  ade¬ 
quate  rewards  for  assuming  risks.  The  modernizing  of 
anti  trust  laws  and  their  vigorous  enforcement,  not  in¬ 
discriminate  persecution,  will  be  supported  by  all 
w'ho  really  want  free  enterprise.  Such  measures  will 
strengthen  the  incenti\'es  to  expand  old  businesses  and 
to  start  new  ventures. 

Grants  of  unlimited  monopoly  powers  to  labor 
unions  which  enable  them,  consciously  or  not,  to 
sabotage  the  profit  incentive  in  business  must  be  with¬ 
drawn.  Labor  has  certain  legitimate  rights;  and  in  order 
to  preserve  them  and  its  freedom,  labor  must  come  to 
realize  that  its  best  interests  lie  in  a  well  functioning, 
self-disciplined  competiti\'e  free-enterprise  economy. 

There  must  be  evolved  in  the  minds  of  business, 
labor,  and  the  public  a  recognition  of  the  need  for  pri-' 
vate  business  enterprise  and  a  realization  that  policies 
which  throttle  it  are  harmful  not  only  to  businessmen 
but  to  workers  and  consumers  as  well.  Unless  we 
achieve  this  understanding  and  avoid  needless  deter¬ 
rents  to  business  expansion,  we  are  likely  to  pay  for  cur 
folly  in  the  destruction  of  our  free  enterprise  system. 

We  cannot  tolerate  conditions  in  which  special  inter¬ 
est  groups  in  business,  labor,  agriculture,  or  politics 
prevent  free  access  to  the  market  by  w^ould-be  competi¬ 
tors.  Such  monopolizing  of  opportunities  stifles  progress 
and  creates  profits  or  wage  rates  based  on  artificial 
scarcity.  In  such  cases  government  interference  to 
open  the  market  to  all  comers  is  clearly  indicated.  We 
must  recognize  the  need  for  constructive  policies  by 
business,  labor,  and  government  which  will  insure  the 
competition  necessary  for  the  successful  operation  of 
our  economy. 

Increased  government  regulation  and  control  of  busi¬ 
ness  activities  is  not  conducive  to  strengthening  the 
virility  of  private  enterprise.  Government  ownership 
and  operation  of  producti\'e  resources  certainly  is  not 
to  be  condoned.  TTie  more  government  rules  and  regu¬ 
lates  business,  the  less  will  be  the  incentive  to  assume 
risks  and  to  exercise  individual  initiative.  Government 
regulation  of  the  detailed  operation  of  industry  inhibits 
progress,  is  pre)'  to  political  pressures,  and  is  subject  to 
the  human  failings  of  its  administrators.  Better  far  the 


rough  guidance  and  justice  of  vigorous,  though  sonse- 
what  imperfect,  competition  than  the  uncertainty  of 
arbitrary  regulation. 

The  gravest  threats  to  our  competitive  system  exist 
in  legalized  monopolies,  such  as  the  N.R.A.  once  com¬ 
prised,  such  as  the  labor  unions  and  farm  groups  ha  e 
recently  achieved,  such  as  businessmen  themselves  have 
sometimes  sought.  The  power  of  labor  monopolies  to 
encroach  on  business  profits  will  tend  to  interfere 
seriously  with  the  needed  flow  of  new  investment.  And 
when  any  group  is  strong  enough  to  move  the  average 
level  of  costs  as  much  as  the  labor  groups  and  the  farm 
groups  are  able  to  do,  there  is  good  reason  to  fear  that, 
when  we  begin  to  approach  high  levels  of  employment 
and  production  in  time  of  peace,  these  groups  will  in¬ 
duce  a  price-wage  spiral  which  will  waste  money'  in¬ 
comes  on  price  increases  instead  of  permitting  them  to 
draw  unemployed  resources  into  production.  While  the 
demands  of  labor  for  collective  bargaining  rights  and 
the  demands  of  farmers  for  protection  against  the  rigors 
of  depression  have  validity,  there  can  be  no  reason  for 
excessive  grants  of  power  and  prisilcge  which  threaten 
to  make  our  system  of  free  enterprise  unworkable. 

Ours  is  a  complex  economic  structure.  The  functions 
which  prices,  income,  savings,  investments,  and  taxes 
play  in  this  system  are  difficult  to  comprehend. 

As  I  have  said  before:  Thinking  is  hard  work,  and  we 
will  have  to  work  hard  if  w'e  are  to  develop  business 
policies,  labor  policies,  and  government  policies  which 
will  insure  full  employment  and  the  opportunity  for 
consistent  profit.  Yet  only  through  such  policies  can  wc 
guarantee  that  private  enterprise  will  be  the  predomi¬ 
nant  source  of  jobs,  income,  and  production. 

Even  more  difficult  than  thinking,  and  more  impor¬ 
tant,  is  the  implementation  of  many  policies  that  are 
in  the  interest  of  the  free  enterprise  system.  Not  all 
measures  will  satisfy  all  people.  Special  interests  will 
have  to  be  subordinated  to  the  total  interests  of  the 
nation.  Sacrifice  and  vision  have  been  essential  to  the 
winning  of  the  war.  They  will  be  no  less  essential  to 
the  winning  of  the  peace. 

If  we  can  gain  recognition  of  the  crucial  role  of  in¬ 
centives  for  enterprise,  if  we  stand  squarely  for  com 
petition  and  against  protection  or  prix  ilege  for  special 
interests,  and  if  we  bend  our  efforts  to  find  satisfactory 
ways  and  means  to  prevent  large-scale  unemployment, 
we  can  have  the  full  benefits  which  only  a  free  enter¬ 
prise  system  can  produce— in  industrial  progress,  in  im¬ 
proved  standards  of  living,  and  in  the  preservation  of 
our  democratic  ways  of  life. 


President,  McGraw-Hill  Publishing  Company,  Inc. 


Free  Enterprise 

THE  OPPORTUNITY  AND  OBLIGATION  TO  COMPETE 


WE  can  be  prosperous  beyond  our  dreams  —  all  of 
us— workers,  farmers,  and  business  men— but  one 
of  the  prerequisites  is  the  self-discipline  of  accepting 
competition  for  ourselves  as  well  as  others. 


Free  enterprise  does  not  imply  the  freedom  to  use 
any  or  all  means  to  make  a  profit.  It  docs  not  mean  the 
right  to  monopolize.  It  means  the  opportunity  and 
obligation  to  compete. 

Competition  requires  independence  of  action,  free 
access  to  the  market,  and  no  large  degree  of  control 
over  the  price  by  any  buyer  or  seller.  In  general,  the 
larger  the  number  of  sellers  and  the  more  easily  buy¬ 
ers  can  shift  from  one  seller  to  another,  the  higher 
will  be  the  degree  of  competition  (and  vice  versa  for 
buyers). 

But  let  us  not  get  too  academic  or  go  off  the  deep 
end.  We  cannot  have  perfect  competition.  We  cannot 
subdivide  businesses  and  labor  unions  into  tiny  units  to 
make  a  multitude  of  buyers  and  sellers  in  each  market; 
we  cannot  reduce  our  rich  variety  of  products  to  a  few 
rigidly  standardized  items;  we  cannot  educate  people 
to  judge  quality  precisely;  we  cannot  eliminate  the  costs 
of  bridging  space  between  buyers  and  sellers.  On  the 
other  hand,  have  we  gone  as  far  as  is  practical  and 
desirable  in  these  directions? 

We  cannot  even  have  a  system  of  highly  “sensitive” 
prices,  that  is,  prices  which  fluctuate  immediately  in 
response  to  every  minor  change  in  demand  and  supply. 
Tliis  would  occur  in  the  dream  world  of  competition- 
to-the-nth-degree.  It  cannot  occur  in  the  real  world, 
or  even  in  the  ideal  world  of  competition  best  suited 
to  physical  facts  and  human  qualities.  The  economies 
of  large-scale  enterprise,  the  need  for  adapting  products 
to  human  wants,  the  costs  of  transportation  and  the 
costs  of  issuing  and  acquiring  market  information  put 
severe  limits  on  price  sensitivity. 

Economists  tell  us  that  if  prices  were  extremely  sen¬ 
sitive,  business  booms  and  depressions  would  be  much 
less  severe — provided  our  stock  of  money  remained 
fairly  constant.  But  with  the  somewhat  limited  degree 
of  sensitivity  which  is  practicable  in  the  economy,  price 
and  wage  changes  cannot  prevent  severe  declines  in 


business  activity.  We  cannot  count  on  competition 
alone  to  cure  depressions.  We  must  look  mainly  to 
other  kinds  of  measures  to  prevent  mass  unemploy¬ 
ment  of  men  and  machines. 

If  we  cannot  have  prices  which  fluctuate  with  every' 
small  change  in  demand  and  supply  conditions,  we  can 
work  toward — and  achieve,  if  we  really  want  it— a  sys¬ 
tem  in  which  prices  and  wages  are  at  least  roughly  re¬ 
sponsive  to  long-run  changes  in  demand  and  supply,  a 
system  in  which  most  markets  are  not  dominated  by 
individual  businesses,  groups  of  businesses,  labor  unions, 
or  farm  organizations,  and  in  which  prices  and  wages 
are  maintained  at  levels  consistent  with  free  access  to 
markets  and  to  jobs. 

In  any  kind  of  an  economic  system  there  must  be 
some  means  of  determining  prices,  wages,  and  profits, 
and  of  bringing  labor  and  capital  into  employment  in 
the  industry  and  place  where  they  are  most  needed. 
There  are  two  ways  to  do  this:  by  administrative  fiat 
or  by  the  impersonal  processes  of  the  market.  The  first 
of  these  is  typical  of  the  totalitarian  state;  it  frequently 
involves  destruction  of  individual  freedom  or  fumbling 
mismanagement.  During  the  war  all  of  us  have  had 
some  experience  with  patronizing  and  paternalistic 
treatment  by  the  state;  we  have  found  out  what  it 
means  to  be  pushed  around  by  bureaucrats;  and  we 
have  discovered  that  the  political  determination  of 
prices,  wages,  and  profits  leads  to  chaos  when  self- 
interest  supersedes  the  fine  fever  of  patriotism— as  it 
e\'entually  does.  I  do  not  mean  to  imply  that  we  can 
do  without  controls  over  prices,  production,  and  dis¬ 
tribution  in  time  of  war;  but  I  do  suggest  that  we  can 
learn  something  from  their  operation.  Even  with  a 
united  national  purpose  these  controls  work  badly  when 
human  abilities  are  inadequate  for  the  superhuman 
task,  when  personal  or  departmental  jealousies  crop 
up  among  officials,  and  when  pressure  groups  try'  to 
prey  on  the  rest  of  the  public.  Every  day  more  Ameri¬ 
cans  are  beginning  to  understand  why  our  forefathers 
feared  the  caprice  and  tyranny  of  power. 

Tlie  impersonal  processes  of  the  market  in  determin¬ 
ing  prices  and  wages  and  in  allocating  productive  re¬ 
sources  will,  in  normal  times,  save  us  from  the  fumbling 
of  bureaucrats  and  from  the  Babel  of  confusion,  un- 


certainty,  and  annoyance  produced  by  their  regulations. 
But  these  market  processes  will  not  save  us  from  paying 
toll  to  those  who  monopolize  and  restrict  entry  to 
markets  or  jobs. 

If  we  want  an  economy  in  which  we  are  free  to  try 
out  new  ideas,  develop  new  produets,  and  introduce 
more  efficient  methods  of  production,  if  we  want  an 
economy  in  which  there  are  great  opportunities  for 
men  of  imagination,  inventiveness  and  energy,  if  we 
want  an  eeonomy  wide  open  to  progress,  then  we  must 
have  a  free  field  and  fair  eompetition  for  all  comers— 
without  collusion  as  to  prices,  markets,  or  production. 
This  is  the  only  basis  on  which  we  have  a  right  to 
demand  freedom  from  governmental  regulation  for  our¬ 
selves  and  on  which  we  can  combat  monopolistic  ten¬ 
dencies  in  other  quarters. 

Let  us  stand  squarely  for  the  principles  of  the  anti¬ 
trust  laws  and  against  all  collusion  and  combination  in 
restraint  of  trade.  Let  us  insist  that  the  government 
review  with  a  critical  eye  every  combination  and  con¬ 
solidation  which  might  restrict  competition.  Let  us 
face  frankly  the  problems  of  economic  power  arising 
out  of  price  leadership  and  encourage  ever\'  honest 
effort  to  find  means  to  deal  with  them.  Let  us  not 
shrink  from  questions  as  to  whether  some  great  aggre¬ 
gations  of  plants  are  too  large  for  efficiency,  free  entry 
into  the  industry,  and  a  free  price.  While  we  resist  the 
efforts  of  the  Department  of  Justice  to  extend  the 
anti-trust  laws  by  far-fetched  and  distorted  interpreta¬ 
tion,  and  while  we  fight  every  attempt  to  use  them  as 
a  tool  of  persecution,  let  us  cooperate  in  sincere  efforts 
to  modernize  these  laws  and  extend  them  by  specific 
legislation  to  monopolistic  practices  they  cannot  now 
reach.  I  do  not  have  a  simple  formula  for  this,  but  I 
believe  we  must  tr\'  to  find  one. 

We  can  then,  better  face  the  problem  of  the  growing 
monopoly  in  labor  which  is  threatening  to  make  the 
free  enterprise  system  unworkable.  Today  labor  is  going 
through  a  stage  of  empire  building  reminiscent  in  some 
wavs  of  a  similar  stage  in  business  three-quarters  of  a 
century  ago.  Witness  the  same  buccaneering  spirit,  the 
same  concentration  on  selfish  interests,  and  the  same 
disregard  for  the  public  welfare.  Business  leaders  learned 
the  hard  way  that  the  public  will  eventually  rise  up 
against  those  who  prey  upon  them.  Will  our  labor 
leaders  be  wiser?  The  right  to  collective  bargaining  to 
protect  the  weak  position  of  the  individual  employee 
is  one  thing— but  the  grant  of  unlimited  monopoly 
privilege  to  combine  into  a  private  government  which 
can  dictate  its  own  terms  to  businesses,  industries,  com¬ 
munities,  and  even  to  the  government  itself,  and  which 
can  start  a  wage-price  spiral  such  as  to  hinder  the  war 


effort  and  make  full  prosperity*  impossible  in  time  of 
peace  is  something  quite  different.  We  need  to  fine  a 
middle  way  which  will  prevent  employers  from  expk  it- 
ing  employees  but  which  does  not  sow  the  drago a’s 
teeth.  The  exercise  of  arbitrary  power  by  labor  threatt  ns 
not  only  business,  but  also  all  workers  outside  the 
unions  and  all  those  dependent  on  pensions  and  siv- 
ings  for  their  existence,  and  ultimately,  of  course,  the 
well  being  of  union  workers  themselves. 

The  idea  that  the  labor  problem  can  be  solved  if 
great,  powerful  organizations  of  employers  will  sit  do'\  n 
with  great,  powerful  organizations  of  labor  is  a  delu¬ 
sion.  If  our  experience  in  the  N.R.A.  and  in  the  war 
teaches  us  anything,  it  is  that  the  best  that  can  l)e 
expected  in  the  long  run  from  such  a  situation  is  an 
armed  truce  with  intermittent  civil  war.  And  e^c^• 
truce  would  be  a  monopolistic  arrangement  to  take 
advantage  of  those  not  members  of  the  great  organized 
groups.  Business  and  labor  unions,  whenever  confronted 
with  p>ostwar  readjustments  that  are  unfavorable  to 
them  will  be  sorely  tempted  to  protect  their  own 
special  interests  at  the  expense  of  the  public.  I’hcre 
will  be  efforts  on  the  part  of  businesses,  abetted  by  labor 
unions,  to  limit  productive  capacity,  to  raise  tariffs,  to 
obtain  subsidies,  and  to  maintain  prices  at  artificiallv 
high  levels.  The  unions  will  oppose  labor  saving  changes 
and  will  seek  higher  wages  even  in  areas  and  industries 
of  surplus  labor.  Already  demands  are  emerging  for 
direct  joint  action  by  business,  labor,  and  agriculture 
to  sohe  the  transition  problems  of  special  concern  to 
them.  W  hile  these  groups  should  have  every  oppor¬ 
tunity*  to  register  their  own  self-interest,  we  cannot 
entrust  our  fate  to  decisions  made  by  pressure  groups. 
If  experience  is  any  guide,  such  coalitions  will  be  almost 
certain  to  restrict  opportunities  for  progress  and  ex¬ 
pansion,  to  exploit  the  public,  and  ultimately  to  injure 
even  the  businesses,  w’orkers,  and  farmers  included  in 
them.  W’^e  cannot  afford  a  postwar  N.R.A.  Resort  to 
temporary*  government  regulation  in  the  transition  from 
war  to  peace  may,  how'ever,  be  necessary  in  cases  of 
great  hardship. 

W’^e  can  be  prosperous  beyond  our  dreams — all  of  us 
—workers,  fanners,  and  business  men— but  one  of  the 
prerequisites  is  the  self-discipline  of  accepting  com¬ 
petition  for  ourselves  as  well  as  others. 


President,  AlcGraw-IIill  Publishing  Company,  Inc. 
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1.  Your  cettly  timo-loking  poncil 
originals  dotorvo  tho  bosi  of  holg 
in  porforming Iboir  important  tasks. 


SPOT  rACS  21ft DIA 


3.  But  positivos  on  Photoct 
popor  or  cloth  givo  you  ink* 
liko  linos  of  high  opacity}  so 
that  you  con  flio  away  your 
costly  original  for  safokooping. 


2.  Aftor  o  long  run  of  bluo- 
prints,  howovor,  tho  linos  on  o 
poncil  original  bocomo  smudged 
and  wook,  to  that  tho  blue¬ 
prints  mode  from  thorn  oro 
often  hoiy  and  illegible. 


ft.  With  a  Photoct  "master,*  you  con 
make  as  many  blueprints  as  you  nood 
— each  with  strong,  logiblo  linos. 


Nc  3513190!  CRIt,L 
5ci*t,r»  i8 


TRADE  AAARK 


IN  BLUEPRINTS 

btom  fxeHcii  o^daUta^ 


PRESERVES:  Photact^r^ 

serves  originals — the  Pho- 
tact  print  takes  the  place  of 
the  original  as  a  “master" 
for  reproduction  and  future 
reference. 

RESTORES:  Photact  re¬ 
stores  old,  worn-out  tracings 
— cracks,  smudges,  etc.,  can 
be  easily  eliminated  from 
the  negatives  so  they  will 
not  appear  in  the  finished 
Photact  prints. 

DUPLICATES:  Photact 
duplicates  originals — as 
many  “second"  originals  as 
may  be  needed  can  be  repro¬ 
duced  from  the  negative  on 
Photact  tracing  paper  or 
cloth. 
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Today’s  pressure  for  speed  in  product 
production  requires  increased  quantities 
of  highly  legible  blueprints,  brown- 
prints  and  black-line  prints  made  from 
pencil  drawings. 

But  pencil  drawings,  with  all  their  ad¬ 
vantages  of  speed  and  ease  of  correction, 
have  a  low  opacity  of  line — and  a  ten¬ 
dency  to  smudge  under  frequent  han¬ 
dling.  As  a  result,  blueprints  from  pencil 
originals  generally  do  not.  have  suffi¬ 
ciently  strong  lines  for  quick  legibility. 

Photact  reproductions,  on  the  other 
hand,  have  lines  of  high  opacity  which 
will  not  smudge  or  blur,  so  that  large 
quantities  of  blueprints  of  consistent 
legibility  can  be  made  from  Photaa 
“masters.” 

For  complete  information  about  the  Photact  Process 
and  Photact  Papers  and  Cloths,  write:  Photact  Dept., 
KEUFFEL  &  ESSER  CO.,  Third  &  Adams  Streets, 
Hoboken,  N.  J. 

EST.  Ift67 

KEUFFEL  &  ESSER  CO. 

NEW  YORK  •  HOBOKEN,  N.  J. 

CHICAGO  .  ST.  LOUIS  •  SAN  FRANCISCO  •  LOS  ANGELES 
DETROIT  •  MONTREAL 
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Power  Line  Carrier — an  electronic  applica¬ 
tion  widely  used  by  power  companies,  has 
greatly  increased  the  reliability  and  capac¬ 
ity  of  power  transmission  lines,  while 
saving  critical  materials.  High-frequency 
waves,  similar  to  radio  waves,  are  trans¬ 
mitted  along  tht  potver  line  instead  of  radi¬ 
ating  into  space.  These  waves,  or  carrier 
currents,  may  be  used  for  reliable  voice 
communication  between  remote  points  on 
a  power  system — or  for  instantaneous 
and  automatic  operation  of  protective 
devices  at  distant  points  in  case  of  a  fault 
on  the  line.  They  also  serve  as  channels  for 
transmitting  metering  information  from 
one  point  to  another  automatically. 


To  industrial  men,  electronics  has  become  a  versatile  working  tool — speeding  pro¬ 
duction,  improving  product  quality,  increasing  efficiency — on  a  thousand  wartime 
production  fronts.  Here  arc  some  of  the  practical  ways  Westinghouse  engineers  arc 
putting  electronics  to  work. 


Th«  Worid’s  Largest  Induction  Motor  drives  two  54- 
ton  propellers  at  the  Army’s  Wright  Field  wind 
tunnel.  Its  speed  must  be  held  constant  at  a  preset  value 
while  test  readings  are  being  taken.  Electronic  regu¬ 
lators  perform  the  job — holding  speed  "on  the  nose”. 


Millionth-of-o-Second  X-Rays  now  enable  engineers 
to  detect  flaws  in  inch-thick  steel  armor  plate — photo¬ 
graph  bullets  in  their  flight  through  a  gun  barrel.  By 
means  of  the  ultra  high-speed  x-ray  tube,  weapons 
are  constantly  being  made  stronger,  more  efficient. 


Protecting  Workers  Against  Injury — On  hazardous  In  the  Molding  of  Plastics,  electronic  high-frequency 

machines,  such  as  punch  presses  and  shears,  a  beam  dielectric  heating  is  finding  wide  application.  By  pro¬ 
of  light  is  projected  across  the  machine  to  a  viding  rapid  and  readily  controlled  rates  of  heating, 

phototube.  As  long  as  the  operator’s  hand  is  in  the  it  makes  possible  faster  rates  of  processing,  more 

danger  area,  the  machine  is  prevented  from  operating.  uniform  and  better  products.  j-91034 

For  further  information  on  Westinghouse  Electronic  devices^  write  for  Booklet 
B-'i264.  Westinghouse  Electric  Manufacturing  Co.^  East  Pittsburgh ^  Pa. 
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OFFICES  EVERYWHERE 


PIANTSIN  25  CITIES 
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tlOMD  TEST  . . .  2,$00  Volts,  D.C 
OTEMTIW  TEMPEMTIIE  5 S'*  F  to  1 85°  F 
SUNT  lESISTMCE 

.05  to  0. 1  mfd.  20,000  megohms. 
.2  5  to  0. 5  mfd.  1 2,000  megohms. 
1.0  to  2.0  mfd.  12,000  megohms. 


tandhig  1 

rtgn  tak 
of  space. 


December  i  943  —  ELECTRONICS 


Thf  Great  W  ail  of  Cb/na — 2550 
miles  long— built  about  5000  B.C. 

Throughout  every  step  of  manufacture,  long  life  is  built  into  Tobc 
Capacitors.  And  before  manufacture  begins,  Tobe  engineers  have  shown 
great  ingenuity  in  pioneering  new  and  advanced  designs.  The  original 
'Capacitor  with  hold-down  bracket  (Tobe  OM-601)  is  shown  below.  It 
has  many  outstanding  advantages  over  certain  other  types  and  shapes  of 
capacitors.  This  new  capacitor  is  strong,  compaa  and  space-saving  and 

the  new  hold-down  braclcet  permits  the 
use  of  either  inverted  or  upright  termi- 
SPICIFICATIONS  I  nals,  with  wiring  underneath  or  on  top 

OM-601  CAPACITORS  I  of  chassis.  Write  us  about  your  capacitor 

OM  I  problems.  They  will  have  the  best  efforts 

05  to  2.0  mfd.  600  V. D.C  H  of  Tobe  engineers. 


SPICIFICATIONS 
TORI  OM-601  CAPACITORS 

TYPE  OM 

UTURS  .05  to  2.0  mfd.  600  V.D.C 
.05  mfd.  to  1.0  mfd.  1,000  V.D.C 
STIHAn  CAPACITY  THEIANCE  .  .  .  \0% 

TP»T  WAITRAr  nr _ ^  _ 


At  1,000  cycles— .002  to  .005 
CMTAMEI  SIZE 

Width  H",  length  l»/i«",  ht.  2V4“ 
MIINTINS  MLE  CENTEIS  IV^" 


^•OTSCHMAib^. 


A  small  part  in  victory  toda) 

A  BIG  PART  IN 
INDUSTRY  TOMORROW 
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^hammArlund 


ENVIABLE  RECORD 


Hammarlund  condensers  like  this  are  serving  on  all  war  fronts. 


N  tanks,  planes,  ships,  "walkie-talkies”  —  wherever 
mechanical  and  electrical  characteristics  must  remain 
true  under  the  most  unusual  conditions — there  you 
will  find  Hammarlund  variable  condensers  adding 
to  their  already  enviable  record  of  performance. 


THE  HAMMARLUND  MANUFACTURING  CO.,  INC. 
■460  West  34th  Street,  New  York,  N.  Y. 
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Tfou  can  design  with  greater  freedom 
when  you  use  G-E  mycalex  for  elec¬ 
tronic  insulation  .  .  .  because  this  de¬ 
pendable  mica  ceramic  is  unique  in 
adapting  itself  to  all  the  usual  machin¬ 
ing  operations  such  as  drilling,  filing, 
sawing  and  polishing. 

Strength?  G-E  mycalex  has  a  uni¬ 
form  strength  guaranteed  to  withstand 
a  stress  of  14,000  lbs. ! 

Ideal  for  the  toughest  high-frequency 
insulating  and  structural  work'.  G-E 
mycalex  has  superior  refractory  quali¬ 
ties,  high  dielectric  strength  and 
exceptional  uniformity,  both  mechani¬ 


cally  and  electrically.  Its  stability  per¬ 
mits  closely  held  tolerances.  You  don't 
have  to  make  allowances  for  any  more 
than  normal  safety  factors.  G-E  my¬ 
calex  is  designed  for  accurate  work! 

G-E  mycalex  has  had  more  than  21 
years  of  experience  in  solving  the 
toughest  insulation  problems.  Let 
G.E.’s  unequaled  experience  in  elec¬ 
tronics  help  you — no  matter  what  your 
electronic  insulation  problem  may  be. 
Write  for  free  sample  and  data  bulletin, 
“G-E  Compression-Molded  Mycalex.” 
Address:  Electronics  Dept.,  General 
Electric,  Schenectady,  N.  Y. 


•  Tune  in  General  Electrie’g  “The  World  To¬ 
day”  and  hear  the  news  from  the  men  who  see 
it  happen,  ererp  evening  except  Sunday  at  6:io 
E.jy.T.  over  CBS,  On  Sunday 
evening  listen  to  the  G-E  “All 
Girl  Orchestra”  at  10  EM’.T, 
over  XBC. 


ELECTRONICS  DEPARTMENT 

8ENERAL  ELECTRIC  CO.,  SdwmctoRy,  N.  Y. 

Please  send,  without  obliiration  to  me.  free 
.sample  of  G-E  mycalex  and  the  data  bulle¬ 
tin,  “G-E  C(Hnpression-.Molde<l  Mycalex.” 

-Y a  me _ 


Address, 


Cftmpany 


OVER  21  TEAKS  OF  MYCALEX  EXPERIENCE 

GENERAL  M  ELECTRIC 


177-M-tS-99lS 
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Comparative  Analysis  of  3  Coming 
Coil  Form  Methods' 


MULTIFORM 
COIL  FORMS 


BLOWN 
COIL  FORMS 


PRECISION  GROUND 
COIL  FORMS 


Wall  TkidimH 


ToIcimc* 


Holat 


Pimckcd  or  grooo^ 


Matolliiiof 


Comparative  Properties  of  Coming 
Coil  Form  Glasses 


r  or 

superior  elertrica 

mo^rately  P  ^  Most  ad 

coeftci®***  o  .  5  or  where 

».T„  TOO  alass  only. 


‘PYREX”  U  a  registered  trade-mark  and  indicates  manufacture  hy  Coming  Glass  Works 
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7  LINCOLN  STREET  •  JERSEY  CITY,  N.  J 


greater  sensitivity 
and  range  than  ever  before 
accomplished 


PATIENTS  APPUKU  FUR 


direct  and  instaniunemis  readings  of  resistance  values 


down  to  5  microhms  and  up  to  1,000,000 
megohms.  Accuracy  in  all  measurements  to 
better  than  2%.  Output  is  sufficient  to 
drive  recorder.  Entirely  AC  operated. 
Reasonably  prompt  deliveries.  For  com* 
plete  data  regarding  other  applications, 
write  for  bulletin  No.  432. 


ELECTRONICS  —  December  1943 


y' 


BLILEY  ELECTRIC  CO.,  ERIE,  PA 


y^V^YSTALS  pt 

ft/of  WITH  rm  SCA~299 


ONE  oi  the  outstanding  achievements  in  wartime 
radio  transmitter  design  is  the  SCR-299.  Serving 
equally  well  as  a  mobile  or  stationary  radio  station, 
this  now  famous  equipment  is  doing  a  real  job  on  our 
battle  fronts. 

This  war  is  run  by  radio.  The  vital  importance  of 
maintaining  reliable  communications  necessitates  the 
selection  of  quartz  crystal  units  that  are  accurate  and 
dependable.  Bliley  Crystals  are  engineered  for  service 
.  .  .  they  are  used  in  all  branches  of  military  communi¬ 
cations  and  are,  of  course,  supplied  for  the  SCR-299. 


AN  INTERESTING  FEATURE  of  the  huge 
Curtiss  Commando  troop  transport  plane  is 
its  use  of  on  extremely  lightweight,  yet  tough 
and  durable  antenna  and  pitot  tube,  molded 
ot  low  pressure  using  a  BAKELITE  lominating 
resin.  To  provide  strength  needed  to  with¬ 
stand  air  pressures  encountered  in  flight,  the 
mast  is  molded  in  one  piece,  using  a  special 
"creped"  cloth.  Unlike  conventional  laminat¬ 
ing  cloth,  this  materiol,  after  it  is  impreg¬ 
nated  with  BAKELITE  phenolic  resin,  is 
"creped"  so  that  it  can  stretch  in  all  direc¬ 
tions  in  the  molding  process.  Since  the  lami¬ 
nations  remain  intact,  the  finished  mast  has 
unusually  high  mechanical  strength. 


TRADE  MARKS 


TIm  IMiik  mi  til*  f**d  c*iitain*rs  used  in  Medical  Corps  hospiiat 
food  carts  must  stand  up  against  constant  scraping  with  ladle  or  spoon* 
when  serving,  and  sudden  temperature  changes  on  sterilizing.  That’s 
a  tough  assignment  for  any  coating.  Yet  a  Bakslitb  resin  baking 
finish  does  the  job— and  does  It  well.  Known  best  before  the  war  for 
its  use  in  insulating  and  bon  ng  armature  and  coil  windings,  these* 
glasslike  coatings  have  passed  many  rigid  requirements  in  meeting 
today’s  wartime  needs  in  replacing  plated  linings  for  cans,  drums, 
and  tanks. 


N*w,  lislitinK  fixtiir*  socliots  aboard  America’s  Victory  Ships  are 
molded  of  Baulits  phenolic  plastics.  'They  are  lighter,  more  compact, 
and  more  durable  than  sockets  previously  used.  The  numufacturer 
found  that  lees  breakage  and  faster  assembly  made  possible  a  produc¬ 
tion  jump  of  10  to  15  per  cent  .  .  .  pushed  costs  down  10  per  cent. 
The  new  socket  has  bMn  approved  for  use  aboard  all  ships  of  our 
Merchant  Marine,  where  it  arill  withstand  vibration  and  extremes  in 
temperature  change. 


A  tiny  blower  measuring  only  four  inches  in  diameter,  weighing  only 
four  ounces,  cools  the  radio  and  other  electronic  equipment  on  Amer¬ 
ica’s  fighting  aircraft.  Using  a  Bauutb  general-purpose  phenolic 
molding  material,  the  manufacturer  has  been  able  to  mold  the  light- 
wei^t  blower  housing  to  close  tolerances,  yet  secure  good  heat  resist¬ 
ance  and  mechanical  strength. 


Army.  Navy.  Federal  housing  developments,  and  Navy  and  Maritime 
ships  are  using  plumbing  accessories  molded  of  Bakelite  cellulose 
acetate.  Five  hundred  thousand  faucet  handles  have  already  been  pro¬ 
duced— and  are  proving  highly  successful  because  of  their  low  heat  trans¬ 
mission,  good  heat  resistaiKe,  fine  appearance,  and  resistance  to  corro¬ 
sion.  Other  developments  include  a  ^iny  white  elbow,  for  toilet  flush 
tanks  that  will  not  shrink  or  distort  in  service. 


Shows  how  these  new  resins  aceel- 
erate  bodying  time  and  improve 
performance  of  many  surface  coat¬ 
ings. 

BOOKLET  7-J  "BAKELITE  COATINC 
PROOUCTS"—  A  4-page  folder  for 
the  paint  and  varnish  technologist, 
describing  the  new  water  emul¬ 
sions  basi^  on  C-9  resins. 


types  of  laminated  plastics  made 
with  Bakelite  laminating  var¬ 
nishes,  and  illustrates  many  appli¬ 
cations.  Outlines  fabricating  tech¬ 
niques.  and  gives  ASTM  data. 

BOOKLET  7-V  "BAKaiTE  NEAT-NARO- 
ENABLE  VARNtSN.  ENAMEL.  LACQUER. 

CEMENT"  —  A  40-page  illustrated 
booklet.  Describes  resin -baking 
coatings  and  bonding  materials — 
their  properties,  uses,  and  advan¬ 
tages. 

BOOKLET  7-F  “BAKEUTE  C-9  RESINS’’ 

— A  12-page  illustrated  booklet  for 
the  paint  and  varnish  technologist. 


BOOKLET  7-Q  "BAKELITE  SEAUNC 
SOLUTIONS  FOR  POROUS  CASTINCS” 

— A  4-page  folder  that  tells  how  to 
reclaim  porous  and  spongy  castings 
by  impregnating  with  resin-baking 
solutions. 


■ 

K  . 

IP*. 

THESE /solutions  MAY  SOLVE 
OTHER  PROBLEMS... 


^^BAKEUTE’’  PLASTICS-ProMmi  Solvers  for  IndHstiY 

When  one  maniifactiirer  solves  a  wartime  production 
problem  by  using  the  right  Bakelite  plastic,  the  result 
may  be  helpful  to  many  other  manufacturers.  In  this 
spirit,  we  pass  along  here  the  solutions  to  seven  typical 
problems,  any  one  of  which  may  provide  the  answer  to 
yours.  The  plastic  materials  discussed  are,  of  course, 
available  only  for  highly  essential  us^. 

Do  you  have  a  tough  coatings  problem?  In  recent 
tests,  steel  panels  coated  with  a  Bakelite  resin  primer 
showed  no  blistering,  pimpling,  or  rusting  after  8,000 
hours  of  continuous  water  immersion,  while  other  prim¬ 
ers  failed  at  300  hours. 

Does  the  molding  of  pieces  thicker  than  %  inches, 
using  thermosetting  materials,  interest  you?  Heatronic 
molding,  a  recent  development  of  the  Bakelite  Labora¬ 
tories,  makes  this  possible,  speeds  curing  time  10  to  50 
per  cent,  drops  molding  pressure  30  to  40  per  cent 

These  examples  are  typical  of  the  scores  of  devel¬ 
opments  you  will  be  posted  on  if  you  keep  in  touch 
with  Bakelite  Plastics  Headquarters.  Our  Engineering 
Staff  and  Development  Laboratories  have  amassed  a 
wealth  of  data  that  can  help  you  now  with  your  essen¬ 
tial  production  problems,  or  with  your  plans  for  the 
days  to  come. 

Write  for  specific  technical  literatiire.  Please  address 
Department  7. 

BAKELITE  CORPORATION 

Unit  of  Union  Cmrbide  and  Carbon  Corporation 
30  East  42ND  STREET,  NEW  YORK  17,  N.Y. 


A  iiMiMifactiir*r,  withinf  to  eliminate  the  ataembly  of  several  parts 
normally  required  in  small  relay  construction,  designed  an  improved 
relay  for  which  the  base  and  stationary  contact  support  were  to  be 
molded  in  one  piece.  A  BAULnrs  general-purpose  molding  material 
sras  specified  for  this  unusual  and  complex  construction.  This  material 
provides  the  desired  dielectric  qualities  and  fine  finish.  It  also  with¬ 
stands  the  severe  vibration  encountered  in  aircraft  and  shipboard  in¬ 
stallations,  as  well  as  salt  atmosphere  and  wide  temperature  variations 
—from  60  deg.  F.  below  zero  to  180  deg.  F.  above. 


Today,  plywood  can  be  made  sturdy,  durable,  waterproof,  and 
weather-resistant— adth  Bakelite  phenolic  resin  glue.  Wartime  ap¬ 
plications,  such  as  the  plywood  airplane  and  glider,  Army  truck 
bodies,  and  Navy  PTboat  sections  have  demonstrated  these  properties. 
Recently,  carloads  of  Bakelite  phenol-bonded  plywood  were  sent 
abroad  to  make  pontoon  bridges— stub-nosed  boats  that  will  float  on 
rivers  for  months  at  a  time,  withstanding  weathering  and  hard  wear. 


BOOKUT  7-«  “BANaiTE  NOMZONS” 

— This  pamphlet  provides  a  brief 
introduction  to  Bakelite  plastics. 
Describes  the  origin  of  plastics  .  .  . 
their  forms,  fabricating  techniques, 
and  applications. 

BOOKLET  7-P  *‘fi  SIMPUnED  CUIDE 
TO  BAKELITE  PLASTICS’'— A  16-page, 
illustrated  booklet  that  describes,  in 
digest  form,  the  various  types  of 
Bakelite  plastics  and  synthetic 
resin  products. 


descriptions  of  the  various  Bake¬ 
lite  thermosetting  and  thermoplas¬ 
tic  molding  materials. 

“MOLDINC  TECHNIC  FOR  BAKEUTE 
AND  VINVLITE  PLASTICS”  (Price  $3.50) 

--A  224-page  manual  on  the  art  of 
molding  plastics.  Contains  latest 
technical  data  the  designer,  engi¬ 
neer,  molder,  and  user  should  know 
about  designing  and  fabricating 
hot-set  and  cold-set  molding  mate¬ 
rials. 


BOOKLET  7-L  "BAKELITE  LAMINATINC 
PLASTICS" — A  24-page  illustrated 
booklet.  Describes,  in  detail,  various 


BOOKLET  7-M  BAKELITE  MOLOINC 
PLASTICS” — A  32-page  illustrated 
reference  booklet.  Gives  technical 


^  f'allicrafters  has  the  honor  of  being  the  first  exclusive  manufac¬ 
turer  to  receive  the  Army-Navy  Prod  icction  Award  for  the  tldrd  time! 


This  third  award  adds  a  second  White  Star  to  Hallicrafters*  fia^-and 


stands  as  a  symbol  of  their  great  contribution  to  the  cause  of  freedom. 


OttKi.il  i' 


f,-. 


U  S  Nvivy  PhologfOMh 


Scratch  One  Zero! 


A— Airbrake  pIstoiM  drilled,  turned  and 
grooved  on  th«  lathe,  milled. 

H — I  n  tu  lator b>  n  d  sawed  ,  turned, 
drilled, .and  coUnterbored. 


WHEREVER  Navy  buzzard  -  busters 
swing  into  action,  you’ll  probably 
find  Synthane. 

The  reason  is  plain.  The  self-same  qual¬ 
ities  that  suggested  Synthane  for  peacetime 
products  fit  it  for  the  implements  of  war. 
A  few  of  these  advantages  worth  pasting  in 
your  hat  for  future  reference  are  light 
weight  (half  the  weight  of  aluminum), 
excellent  dielectric  characteristics,  resis¬ 


tance  to  corrosion,  structural  strength, 
and  ease  of  machining.  There  are  many 
more. 

The  time  will  come  when  ack-ack  need 
no  longer  clear  trouble-charged  skies. 
Then  industrial  plastics,  such  as  Synthane, 
will  return  and  find  many  new  jobs  wait¬ 
ing.  As  you  look  forward  to  that  day,  read 
the  data  on  the  back  of  this  sheet  or  write 
to  us  for  present  help  on  future  work. 


SY!^'THA.%E  €'ORI»4»KATIO!%,  4IAKS,  PEA  ASYLVAA'IA 

^Imm  «a«r  mmal  fmtmra  tarvSmrta  irlth  nmmllra 


SKITS  •  INS  •  THIS  •  FUtIMTFI  PUTS 


NIIKI  UWUTEI.  HIIKI  lUCEUTEI 


SYNTHANE  ^^Sandwieh”  Materials 


densers  with  the  Synthane  face  ex¬ 
posed  to  the  chemicals  to  prevent 
deterioration.  The  can  is  crimped  into 
the  rubber  to  make  a  tight  seal. 


One  of  the  advantages  of  Synthane  is 
the  ease  with  which  it  can  be  bonded 
to  other  materials  to  produce  a  sub¬ 
stance  with  the  combined  advantages 
of  the  partnership.  Bonding  takes 
place  under  heat  and  high  pressure, 
during  the  polymerization  of  the  Syn¬ 
thane;  it  is  not  a  mere  joining  of  two 
surfaces  with  an  adhesive.  The  result¬ 
ing  combination,  therefore,  shows  little 
or  no  tendency  to  delaminate. 

Synthane  combinations  are  familiarly 
known  as  Synthane  "sandwich"  mate¬ 
rials,  an  appropriate  name,  for  many 
different  kinds  of  combinations  are 
possible. 

Probably  the  most  widely  used  com¬ 
bination  brings  Synthane  and  rubber 
together. 


A  similar  washer  is  used  on  "bath-tub" 
condensers.  Tough  Synthane  provides  a 
firm  seat  for  a  nut  which  compresses  the 
rubber  to  form  a  tight  joint. 


and  paper  base  Synthane  are  combined. 
The  paper  base  has  usually  better  elec¬ 
trical  properties  while  the  fabric  base 
furnishes  added  strength  where  the 
stress  is  greatest. 

Bobbin  heads  in  the  textile  industry  are 
often  made  of  paper  and  fabric  bases 
combined. 


The  fabric  base  endures 
rough  handling,  whereas  the  paper  base 
on  the  inside  of  the  head  provides  a 
smooth  wearing  surface. 


Combinations  of  rubber  and  Synthane 
have  been  furnished  with  rubber  on  one 
side,  Synthane  on  the  other;  rubber  on 
both  sides  with  Synthane  between; 
Synthane  on  both  sides  and  rubber  be¬ 
tween;  and  alternate  laminations  of 
rubber  and  Synthane  built  up  to  any 
desired  thickness. 

There  are  many  more  possible  uses  for 
Synthane-rubber  sandwich  materials^ 
which  we  cannot  describe  because  of 
military  censorship.  There  are  also  many 
important  uses  for  a  combination  of 
Synthane  and  Neoprene. 


Synthane- Asbestos 

wound  about  asbestos  (or 


Synthane 

fibre)  tubes  and  cured  in  the  mcnutao 
ture  of  tubing  for  large  fuse 
Synthane  adds  strength  and  rigidity  to 
the  fire  resistance  of  the  asbestos  or  fibre. 


cases. 


Synthane-Other  Materials 

Synthane  can  be  united  with  a  variety 
of  materials  to  produce  a  variety  of 
practical  combinations.  We  have  made 
or  experimented  with  other  combina¬ 
tions.  If  you  have  any  combination  in 
mind  which  we  have  not  explored,  we 
will  be  glad  to  investigate  its  possi¬ 
bilities  for  you. 


Kynthane-Kubber 

Synthane-rubber  combinations  are  ad¬ 
vantageous  where  the  strength  of  Syn¬ 
thane  is  desirable  to  back  up  rubber. 

An  interesting  application  concerns  a 
washer  used  in  electrolytic  and  oil  type 
condensers.  The  washer  is  placed  on 
the  end  of  tin  can  electrolytic  con¬ 


.  ^ynthane-Kyathane 

Occasionally  two  grades  of  Synthane 
are  combined.  For  instance,  in  certain 
radio  tube  sockets,  layers  of  fabric 


SYNTHAIVE  CORPORATION,  OAKS,  PENNA 

REPRESENTATIVES  IN  ALL  PRINCIPAL  QTIES 


1  w 


Cn 


rystals  are  doing  a  vital  war  job . . . 
approved  precision  Crystals  are  in  use  on 
every  fighting  front  doing  an  unseen,  but  all 
important  function  with  the  communications 
equipment  of  our  armed  forces. 


PRODUCTS  COMPANY 

1519  McGEE  STREET  ^tKANSAS  CITY,  MISSOURI 
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Before  the  "Presidents' 
Put  on  War  Paint . . . 


Before  the  war,  shippers  and  travelers  knew  two  years  in 
advance  the  exact  day  a  President  liner  would  arrive  or 
depart  from  any  of  the  major  ports  of  the  world!  Today 
the  movement  of  these  gray-clad  transports  is  strictly  hush- 
hush  . . .  but  they  continue  to  ply  the  seas  with  the  same 
remarkable  dependability. 

For  many  years  Heintz  and  Kaufman  transmitters  and 
Gammatron  tubes  have  made  these  liners  one  of  the  most 
cohesive  networks  afloat. 

Today  Heintz  and  Kaufman  Ltd.  is  concentrating  exclu¬ 
sively  on  the  design  and  manufacture  of  electron  tubes. 

The  experience  of. our  engineers  in  ship -to -shore  and 
ship -to -ship  communication  is  embodied  in  Gammatron 
tubes.  The  efficiency  and  reliability  of  these  tubes  at  high 


LEADERS  IN  ELECTRONICS  •  YESTERDAY  •  TODAY  •  TOMORROW 


and  very  high  frequencies,  which  makes  them  first  choice 
for  marine  transmitters,  is  equally  advantageous  in  all 
types  of  radio  transmission. 


HEINTZ  AND  KAUFMAN  ltd. 

SOUTH  SAN  FRANCISCO  •  CALIFORNIA,  U.  S.  A 


r 
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OH  Impregnated -OH  Filled 
^  OaSeahd 

^  Ceramk  or  BakeHte  Tabes 
it  BakeHte  Cement  Cads 
(OH  Proof) 

Salable  hr  Operation 
750  to  lOOo  C 

it  Ideal  hr  Cxtreme  High 
Althade  Doty 

it  Ho  Daager  of  "Flash  Over" 
it  Ho  Metd  for  "Body  Capatity* 

^  No  Internal  Corrosion 


DUE  TO  ITS 
CONSTRUCTION 


The  Egyptian  Pyramids  stand 
majestically,  through  the  ages,  as 
mute  witnesses  to  the  skill  and  rugged 
craftsmanship  of  the  thousands  of 
slaves  who  toiled  to  erect  them  .  .  . 
TODAY  . . .  not  slaves . . .  but  creative 
.engineering  skill  and  willing  hands 
achieved  the  same  result  with  the  new 
DUMONT  TYPE  PC2  Oil  Paper 
Capacitor ...  an  oil  impregnated  oil 
sealed  capacitor  that  gives  assured 
''LONGER  LIFE"  for  continuous  oper¬ 
ation  .  .  .Its  special  features  and 
construction  are  exclusive  with 
Dumont. 


DUMONT 

ELECTRIC  CO. 

MFR'S  OF 

CAPACITOIS  FOR  EVERY  REQUIREMENT  * 

34  HURIRT  STREET  NEW  YORK,  N.  Y. 
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hat  is  missing  in  this  picture? 


Missing  to  the  eye  . .  .  but  a  vital  part  of  this  super 
airport,  and  every  other  modern  airport  and  air¬ 
line  ...  is  the  radio  traffic  control  equipment 
without  which  the  landing  and  take-oif  of  planes 
would  become  a  hopeless  jumble.  Missing,  too, 
are  the  radio  navigational  aids — ranges,  markers 
and  communication  transmitters  and  receivers  so 
necessary  to  the  guidance  of  Bight. 

In  peacetime,  RADIO  RECEPTOR,  in  conjunction 
with  the  Civil  Aeronautics  Authority,  played  an 
important  role  in  equipping  airlines,  and  airports 
such  as  the  La  Cuardia  and  Washington  National 
Airports.  In  wartime,  we  have  supplied  the  Signal 
Corps  with  equipment  which  is  now  in  use  in 


more  than  180  airfields  in  the  United  States  .  .  . 
and  we  don't  know  how  many  in  foreign  lands. 

Send  for  a  copy  of  our  non-technical  booklet, 
"Highways  of  the  Air" — you'll  find  it  interesting. 


''Laymen  are  inclined  to  think  of  an  air 
route  as  simply  a  corridor  of  air  through 
which  planes  commonly  fly.  But  it  is  more 
than  that,  it  is,  first,  a  system  of  air  fields, 
each  of  which,  wherever  it  may  be,  must 
have  runways  and  radio  and  other  communi¬ 
cations.  In  laying  out  an  air  route  and  the 
fi^ds  along  it,  a  complete  system  of  com¬ 
munications,  from  point-to-point  and  from 
ground-to-air,  along  with  radio  hcacons  and 
other  navigational  aids,  must  be  set  up." 

— MAJOR  GENERAL  HAROLD  LEE  GEORGE 
Com  mantling  General,  Air  Transport  Command 


Atearded  for  Mrruortout 
Service  on  the  Production  Front 


Radio  Receptor  Co. 

INCORPORATED 

2S1  WEST  19tl»  STREET  NEW  YORK  11,  N.  Y. 


★  SINCE  1922  IN  RADIO  AND  ELECTRONICS  ^ 
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AllEN  B.  DUMONT  LABORATORIES,  INC.,  PASSAIC,  NEW  JERSEY*  CABLE  ADDRESS:  WESPEXLIN,  NEW  YORK 


Cothodb-Ray  Technique  Now  Goes 
to  the  Aid  of  the  Metaihirgist... 


Typical  DuMont  cyclogram  aa  raad  by 
the  operator.  This  reading  is  (or  the 
depth  ol  case-hardening.  Each  division 
ol  grating  represents  .01".  Waist  thick¬ 
ness  equals  22  tenths,  or  closely  corre¬ 
sponding  to  micrograph  examination  ol 
same  piece. 


^  Still  another  typical  DuMont  case 
^history  .  .  . 

Wartime  metallurgists  are  scarce. 
Yet  metallurgical  requirements  are 
highly  critical.  In  some  processes 
incoming  materials  must  be  100% 
checked  for  exact  metallurgical 
properties.  Finished  production  is 
individually  checked  since  faulty 
pieces  might  get  by  percentage  or 
spot  checks.  No  chances  can  be 
taken  with  the  lives  of  our  fighting 
men.  What  to  do? 

The  problem  was  given  to  Du¬ 


Mont  cathode-ray  specialists.  In 
due  course  the  DuMont  Cyclograph 
evolved.  Here  is  a  truly  revolution¬ 
ary  means  of  metallurgical  check¬ 
ing  and  automatic  sorting.  After 
undergoing  exhaustive  tests  at  the 
hands  of  metallurgists,  production 
men  and  ordnance  experts,  it  is  now 
offered  not  only  as  an  instrument 
but  as  a  continuing  engineering 
service,  on  a  lease  basis.  Thus  an¬ 
other  milestone  in  production  uni¬ 
formity.  efficiency,  economy,  in 
war  and  in  peace. 


Another  DuMont  cyclogiam,  this  time 
indicating  high  internal  streaaes.  The 
Cyclograph  may  be  used  to  diatinguiah 
between  two  pieces  ol  steel  having  the 
same  hardness,  one  ol  which  has  low 
internal  stresses  and  the  other  higher 
internal  stresses  and  therelore  mote 
brittle. 


1^  Cathode-ray  technique  may  be  applicable 
y  to  your  industrial  or  engineering  problems. 
Write  on  business  stationery  for  the  new 
DuMont  Manual.  And  submit  that  problem  for 
engineering  suggestions  or  recommendations. 


TYPE  29  D-i.  RELAY 


LAHOUATORIKS 


WAR  BONDS  &  STAMPS 


#  The  G-MType  29  Relay  is  designed  mechanically  and  magnetically  to 
give  unusUal  efficiency  and  dependability  in  operation,  its  small  size  and 
light  weight  combined  with  rugged  construction,  characteristic  of  all  G>M 
relays,  make  it  ideal  for  a  multitude  of  communications  uses.  The  Type  29 
is  positive  in  action  and  requires  qn  exceptionally  low  power  input. 


Numerous  circuit  combinations  are  available  to  meet  practically  any  require* 
ments.  The  high  efficiency  of  the  magnetic  circuit  insures  high  contact  pres* 
sure.  Phosphor  bronze  armature  bearings,  turning  in  accurately  reamed 
holes  in  a  brass  bracket,  insure  free  operation  and  long  life.  The  contact 
springs  and  anti*vibration  springs  are  of  nickel  silver.  Mycalex  insulators 
ore  availoble  if  specified.  All  steel  parts  are  heavily  cadmium  plated  and 
the  coil  is  carefully  impregnated  so  that  the  entire  unit  will  withstand  200 
hour  20%  salt  spray  tests.  The  illustration  above  is  actual  size. 

A  free  standardized  sample  of  the  Type  29  relay  shown  above,  specifica¬ 
tion  No.  12899*  is  available  for  examination  and  test  to  manufacturers 
who  are  prospective  relay  users.  Orders  for  free  samples  must  be  accom* 
panied  by  a  priority  of  AA-4  or  better. 


VISITRON  PHOTOTUBES 


ore  available  in  numerous 
sixes.  Made  by  G~M,  pioneer 
in  development  and  monufoc* 
ture  of  qualify  phototubes. 


*No.  12899  samples  have  12  volt  D-C  coils,  two  double  throw  contacts  and 
one  single  throw  normally  closed  contact. 


4313  NORTH  KNOX  AVENUE,  CHICAGO  41,  ILLINOIS 
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"VIBRATION  TESTED" 

Ollite  Tungsten  Filaments  can  take  the  tough  going  of  our  hard- 


Makers  of  sturdy,  dependable  radio 
and  electronic  devices  rely  on  Callite  for 
^  Precision  Products,  controlled  through* 
out  production  by  Idng-experienced, 
technicolly-trained  men>  '^.for  ExpCi^ 
Metallurgical  and  Engineering  advtte,pnd 
cooperation;  ^  for  consistent  deliveries 
—the  ability  to  meet  emergencies;  for 


( 


hitting  invaders.  In  Tung-Sol  "vibration-tested”  Radio  Tubes,  1  ^  Top  Quality  at  a  fair  price*. 

noted  for  their  "praiseworthy  performance”,  Callite  Tungsten 

Filaments  function  with  the  absolute  fidelity  required  to  meet  not 

only  Tung-Sol’s  rigid  tests,  but  to  prove  their  stamina  in  action. 

cTrtiTT  j 

CALLITE  snciAUSTS  in  the  manufacture  of  welds,  lead-in  wires,  filaments 

grids,  formed  parts,  electrical  contacts,  and  other  raw  materials  for  electronic  applications. 


Check  all  four's  factors  important  to 
your  production  when  seeking  o  source 
of  supply^hen  coll  Callite  Tungsten 
Corporation,  S44-Thirty-Ninth  St.,  Union 
City,  N.  J.  Also  Chicago  and  Cleveland. 
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C«iilradlt*  it  particularly  r«com« 
mendud  for  coil  forms  whsrs  thermal 
expansion  must  be  low  to  prevent 
undue  change  in  inductance. 


Centradite  con  be  supplied  in  vori' 
ous  shapes  by  extrusion  or  pressing. 

Centradite.  due  to  its  resistance  to 
heat  shock,  lends  itself  to  a  new 
process  of  soldering  metal  to  cera> 
mic.  whereby  the  ceramic  surface  is 
metolized  to  permit  soldering. 

We  invite  inquiries  regarding 
the  further  uses  which  may  fit 
your  applications. 


.  ^  ''V,. 


Centradite  has  these  outstanding  characteristics: 

LOW  THERMAL  EXPANSION  •  HIGH  RESISTANCE  TO 
HEAT  SHOCK  •  LOW  POROSITY  •  LOW  LOSS  FACTOR 


Division  of  GLOBE-UNION  INC.,  Milwaukee 


These  important  characteristics  ore 
combined  with  excellent  dielectric 
properties  making  it  suitable  for  use 
in  radio  frequency  circuits.  (See 
Chart). 


Centradite  is  ideal  where  the  appli¬ 
cation  requires  that  the  material  with¬ 
stand  a  rapid  increase  or  decrease 
in  operating  temperature  within  a 
short  period  of  time. 


/ 


I  ¥ 


Division 


of  GLOBE-UNION  INC.,  Milwaukee 


if 


WDRC-M 


Perfect  copies  of  her  voice 

...over  an  FIVl  wireless  network 


J 


Chystal-clear!  Programs  picked  up 
out  of  the  air  and  rebroadcast— again  and 
again!  With  no  appreciable  loss  of  fidel¬ 
ity!  With'amazing  freedom  from  static! 
Perfectly  repeated  “copies’*  of  the  origi¬ 
nating  broadcast! 

This  is  a  practical  reality.  It  is  the 
definite  promise  of  the  mcxlcrn  FM  chain¬ 
broadcasting  technique  for  the  sectional 
net\»’ork  of  tomorrow;  Already  this  FM 
technique  is  proving  itself  in  time-tested 
daily  use  over  New  England’s  FM  Ameri¬ 
can  network— with  negligible  distortion- 
with  FM’s  amazing  freedom  from  station 
interference  —  and  with  full  coverage  of 
the  whole  audio  range  of  the  human  ear. 

.  .  .  All  this  with  no  increase  in  the  ex¬ 
ceptionally  low  noise  level  of  FM. 

On  regular  FM  wave-lengths,  programs 
originating  in  New  York’s  WGYN  are 
relayed  to  Alpine,  N.  J.,  Hartford,  Conn., 
the  Paxton  station  near  Worcester,  Mass.; 
then  picked  up  and  again  rebroadcast  by 
stations  at  both  Schenectady,  N.  Y.,  and 
Mt.  Washington,  N.  H.  CWith  the  proj^er 
equipment,  any  station  in  such  a  network 
can  originate  a  network  program.) 

General  Electric  furnished  a  substantial 
portion  of  the  FM  equipment  for  this 
chain.  In  fact,  G.E.  has  furnished  more 
than  a  third  of  all  FM  transmitters  in 
America;  and  a  large  percentage  of  the 
half-million  FM  receivers. 


That  FM  regional  and  national  network 
broadcasting  will  grow  rapidly  is  Cieneral 
Electric’s  confident  prediction.  For  chain 
rebroadcasting  seems  the  practical  answer 
to  regional  FM  broadcasts,  and  General 
Electric’s  exclusive  S-T  relay  equipment 
points  the  way  tow’ard  national  FM  net- 
\Norks.  This  efficient  studio-to-transmitter 
link  permits  studio  location  for  maximum 
convenience  and  transmitter  location  for 
maximum  coverage  .  .  .  without  wires! 

A  PLAN 

that  will  secure  yeer  place  In  radio 
broadeattlag  post-war 

General  Electric  offers  you  "The  G-E  Equip¬ 
ment  Reservation  Plan”.  .  .  a  plan  designed 
to  enable  you  to  complete  yotir  post-war 
plans  now.  It  will  enable  you  to  establish  a 
post-war  priority  on  a  broadcast  transmitter 
and  associated  equipment.  It  will  enable  us 
to  plan  definitely  for  large-scale  post-war  pro¬ 
duction,  thereby  giving  you  the  fastest  pos¬ 
sible  post-war  delivery  and  the  savings  of 
planned  production.  ln\'e$tigate  this  plan 
today  and  assure  your  place  in  radio  broad¬ 
casting  post-war.  Electronics  Department, . 
General  Electric,  Schenectady,  New  York. 

Tune  ill  “Thk  Wom.D  Today”  and  hear  the  tteict 
direct  from  the  men  who  tee  it  hiii/pen,  evenj 
ei'ening  e.reept  Sundui/  at  E.W'.T.  over  CBS. 
Oil  Snndaif  listen  to  the  0-E  “.Vll  Girl  Orches- 
trii”  at  10  r.M.  E.ty.T.  over  SBC. 

BACK  THE  ATTACK  — BUY  U  AR  BONDSt 


!ENERAL#ELECTRIC  fNl  -TELEVISION  '  AM 

tiCzec  / 


JAMES  KNIGHTS 


SANDWICH,  ILLINOIS  Phone  65 

PRECISION  CUTTERS  OF  QUARTZ  FOR  COMMUNICATIONS  AND  OPTICAL  USES 


Quality  crystals  once  formed,  may  last  unchanged  for 
millions  of  years  —  to  the  day  the  important  "first 
cuts"  are  taken  to  make  them  useful  to  man.  It  is  in 
these  first  steps  of  precision  fabrication,  and  in  those 
that  follow,  that  the  skill  of  James  Knights  craftsmen 
plays  its  part.  Every  James  Knights  Crystal  is  design¬ 
ed  and  cut  to  exacting  specifications  by  America's 
most  modern  methods.  No  wonder,  with  the  finest 
of  raw  materials  and  advanced  manufacturing 
techniques,  James  Knights  can  produce,  in  volume, 
dependable  crystals  of  every  type,  cut  and  frequency. 
Why  not  let  James  Knights  specialists  help  with  your 
requirements? 


BUY  WAR  BONDS  FOR  VICTORY/ 
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^  frequBncy’^^^n^' substantially  flat  from  200-4000  cps 
f  Low  harmonic  distortion 

^  Cancellation  of  ambient  noise,  but  normal  response  to  user's  voice 
^  Self-supporting,  to  free  both  hands  of  the  operator 
^  Uniform  response  in  all  positions 

^  Usable  when  gas  mask,  dust  respirator  or  oxygen  mask  is  required 
^  Unaffected  by  temperature  cycles  from  —40®  F.  to  -f-^85®  F. 

^  Ability  to  withstand  complete  immersion  in  water 

^  Physical  strength  ta  withstand- 1 0,000  drops 

^  Weight,  including  harness,  cord  and  plug,  less  than  2  ounces. 


WHEN  PEACE  COMES,  THEtE  Will  BE  DIFFERENTIAL  MICROPHONES  OF  MANY  TYPES 
FOR  CIVILIAN  USES  IN  WHICH  THESE  ADVANTAGES  WILL  BE  OF  REVOLUTIONARY 
IMPORTANCE.  THUS,  ANOTHER  WARTIME  DEVELOPMENT  WILL  FIND  ITS  GREATEST 
VALUE  IN  THE  COMING  OF  PEACE. 


Officially  known  as  fho  7-45,  fho 


SUctflO'Voi 


fvarm  is 


m  mi  SLctkO'Voux  AcimtMiHT 

LIP-MIKE” 


ELECTRO-VOICE  MANUFACTURING  CO’,  INC.  • 

Export  Division:  13  Cost  40fh  Street, 


1239  SOUTH  BEND  AVENUE  •  SOUTH  BEND,  INDIANA 

N  e  w  Yo  r  k  16,  N  Y.  —  U.  S.  A.  Cables  :  A ‘i  L  A  B 


This  gen  fr Ml  or  nrmeture  hat 
keen  "Harvelized”  by  Hanson-  \ 
Van  Winkle-Munning  Company. 
They  use  Harvel  famish  because 

—  (I)  hakes  ^Sticker  —  (2)  bakes 
harder  —  (3)  does  not,  become  brittle 

—  (4)  lasts  longer. 


THE  SECRET  OF  BETTER 
inSUlHTIOn  in  0  nUTSHEll 


It  polymerizes  to  a  solid  infusible  state  and  will  not 
soften  or  "throw-out”  at  high  peripheral  speeds. 

Harvel  varnishes  have  excellent  dip-tank  stability- 
exceptional  penetrating  power— and  contain  no  objec¬ 
tionable  solvents. 

Because  the  unusual  features^of  Harvel  varnishes  are 
not  all  disclosed  by  ordinary  laboratory  methods  of 
testing,  why  not  get  these  facts  first-hand.^  We  will 
gladly  send  you  a  generous  sample  for  testing.  See  for 
yourself  how  Harvel  varnishes  are  superior  for  use  with 
any  type  of  insulation  —  for  application  on  equipment 
wound  with  Formex  and  Formvar  coated  wire,  Fiher- 
glas,  cotton,  asbestos,  and  paper  or  enameled  wire  of 
all  classes. 

For  catalog,  samples,  or  for  technical  assistance  on  ttn-  • 
usual  problems,  write  Dept  106. 


From  the  shell  structure  of  the  familiar  Cashew  nut 
comes  a  natural  phenol  which  is  the  basic  component 
of  Harvel  Insulating  Varnishes.  The  discovery  of  this 
unique  insulating  ingredient  which  has  been  utilized 
by  Irvington  in  the  manufacture  of  a  superior  insulat¬ 
ing  varnish  is  4he  result  of  exhaustive  research  and  an 
experience  of  over' thirty-six  years  in  making  all  types 
of  insulating  varnishes. 

Harvel  varnishes  have  many  excellent  insulating 
properties  which  add  years  to  the  life  of  motors,  gener¬ 
ators,  transformers  and  other  electrical  equipment.  They 
possess  the  highest  safety  factors  even  when  operating 
under  excessive  heat,  heavy  over-loads  and  in  atmos¬ 
pheres  where  acid  or  alkali  fumes  and  abrasive  mate¬ 
rials  are  present.  For  example: 

Motor  failures  in  a  large  chemical  plant  occurred 
every  three  months  until  Harvel  varnish  was  used.  Now, 


three  years  of  uninterrupted  service  on  these  same 
motors  is  not  unusual.  This  is  typical  of  Harvel  per¬ 
formance  under  extreme  conditions. 

Harvel  reduces  the  time  necessary  to  produce  a  unit 
of  elearical  equipment  by  cutting  the  average  baking 
time  in  half  on  applications  involving  multiple  coats. 


VARNISH  &  INSULATOR  CO. 

IRVINGTON,  NEW  JERSEY,  U.  S.  A 


PLANTS  AT  IRVINGTON,  N.J.  &  HAMILTON,  ONT.,  CAN.  •  Representatives  in  20  Principal  Cities 
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When  the  pilot  of  a 
Republic  P-47  pours 
on  the  soup,  2,000  surg¬ 
ing,  throbbing  horsepower  yank 
him  into  the  high  blue  heavens. 

Vhen  he  climbs  straight  up  he  is 
literally  hanging  on  his  prop  and 
engine. 

And  those  tons  of  plane,  man  and 
armament  hold  onto  that  engine 
with  just  four  Elastic  Stop  Nuts. 

This  is  the  kind  of  job  that  has 
given  Elastic  Stop  Nuts  the  reputa¬ 
tion  of  having  revolutionized 
modern  aircraft  construction.  It’s 
the  reason  you  find  over  12,000  of 
them  on  the  P-47  and  as  many  as 
50.000  on  some  types  of  bombers. 


It’s  all  because  these  nuts  hold  fast 
—  without  auxiliary  locking  de¬ 
vices.  They’re  applied  like  ordinary 
nuts.  They  can  be  removed  and  re¬ 
placed  time  and  again  without 
losing  locking  effectiveness.  They 
stay  put,  and  nothing,  even  violent 
vibration,  shakes  them  loose. 

It’s  done  by  the  red  clastic  collar 
in  the  top.  This  collar  clings  tightly 
around  the  bolt  threads.  It  absorbs 
and  cushions  vibration  from  every 
direction.  The  nut  can’t  shiver 
loose  —  can’t  turn. 

• 

Postwar  progress  will  present 
countless  fastening  problems  which 
these  nuts  will  solve.  Perhaps  you 
already  are  studying  such  problems. 


If  so,  let  us  know  about  them.  Our 
engineers  will  be  very  glad  to  help 
work  out  a  solution  and  show  you 
how  an  Elastic  Stop  Nut  will  pro¬ 
vide  a  safer,  surer,  trouble-free 
fastening. 


fmm  STOP  mm 

Lock  fiat  to  make  thirty  last 


BftCK  THE  KTTkCK  .  .  . 


MY  WAR  BONDS 


ELASTIC  STOP  NIT  CORPORATION  OF  AMF.RICA 
ITOON.  NEW  JERSEY  AND  LINCOLN.  NEBRASKA 
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You’ve  gotta  hong  on 
when  you  say 
"Gid<lap"to  2,000  horses 


lOCKRO  on  bolt 
by  tbo  action 
of  gripping 
rod  collar 


SEALBD  at 
top  to  protoct 
working  throadt 
from  corrosion 


Quality  crystals  once  formed,  may  last  unchanged  for 
millions  of  years  —  to  the  day  the  important  "first 
cuts”  are  taken  to  make  them  useful  to  man.  It  is  in 
these  first  steps  of  precision  fabrication,  and  in  those 
that  follow,  that  the  skill  of  James  Knights  craftsmen 
plays  its  part.  Every  James  Knights  Crystal  is  design¬ 
ed  and  cut  to  exacting  specifications  by  Americans 
most  modern  methods.  No  wonder,  with  the  finest 
of  raw  materials  and  advanced  manufacturing 
techniques,  James  Knights  can  produce,  in  volume, 
dependable  crystals  of  every  type,  cut  and  frequency. 
Why  not  let  James  Knights  specialists  help  with  your 
requirements? 


BUY  WAR  BONDS  FOR  VICTORY/ 


Phone  65 


JAMES  KNIGHTS 
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ELECTRO-VOICE  MANUFACTURING  CO.,  INC.  •  1239  SOUTH  BEND  AVENUE  •  SOUTH  BEND,  INDIANA 

Export  Division  13  East  140th  Stree*,  New  York  16,  N.  Y.  —  U.  S.  A.  Cobles  A91.AB 


iHce  ACHieviMiMT 


[varm  isi 


Officially  known  as  tho  7-45,  tho 


^  Frequency^^Jp^se  substanfially  fiat  from  200-4000  cps. 

I  Low  harmonic  distorfiorj 

f  Cancellation  of  ambient  noise,  but  normal  response  to  user's  voice 
^  Self-supporting,  to  free  both  hands  of  the  operator 
^  Uniform  response  in  all  positions 

^  Usable  when  gas  mask,  dust  respirator  or  oxygen  mask  is  required 
^  Unaffected  by  temperature  cycles  from  —40°  F.  to  F. 

^  Ability  to  withstand  complete  immersion  in  water 

^  Physical  strength  ta  withstand- 1 0,000  drops 

^  Weight,  including  harness,  cord  and  plug,  less  than  2  ounces. 


WHEN  PEACE  COMES,  THERE  WILL  BE  DIFFERENTIAL  MICROPHONES  OF  MANY  TYPES 
FOR  CIVILIAN  USES  IN  WHICH  THESE  ADVANTAGES  WILL  BE  OF  REVOLUTIONARY 
IMPORTANCE.  THUS,  ANOTHER  WARTIME  DEVELOPMENT  WILL  FIND  ITS  GREATEST 
VALUE  IN  THE  COMING  OF  PEACE. 
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FROM  OUR  MILLS  TO  THE  MOON 

Placed  end  to  end,  the  cartridges  made  for  this  war  from  brass 
produced  by  our  mills  would  reach ^clear  to  the  moon  and  more 
than  halfway  back  to  the  earth — a  total  of  374,885  miles. 

Such  volume  production  staggers  the  imagination  —  yet  for 
every  cartridge  in  every  billion  produced  by  Western-operated 
ammunition  plants,  our  brass  mills  are  rigidly  holding  to  un¬ 
believably  close  tolerances. 

In  addition,  hundreds  of  thousands  of  tons  of  “tailor-made” 
brass  are  being  produced  for  many  other  types  of  war  equip¬ 
ment  by  our  mills  at  East  Alton,  Ill.,  and  New  Haven,  Conn., 
thereby  contributing  to  the  day  when  Victory  will  again  make 
it  possible  for  us  to  serve  you. 


For  radio  and  otKor  cemiminication* 
Mfvica}  d-c  veHmotan,  ammotara,  mil- 
liammotart,  microammalara,  and  radia-fra~ 
qwoncy  ammatart  and  milliammotara  (a-< 
Hiarmocowpla  typa).  Casas  ara  brass  or 


WHY  THIS  BEARING 
CONSTRUCTION  INSURES 
LONG-TIME  SERVICE... 
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INTERNAL-PIVOT 

ELECTRIC  INSTRUMENTS 
2y2-in(h  -  -  - 1  inch  deep 


IN  THESE  new  G-E  instruments,  the  pivots  are  solidly  mounted 
on  the  inside  of  the  armature  shell  instead  of  being  cemented 
to  the  outside  of  the  armature  winding.  The  result  is  a  rigid  construction  that  helps 
to  maintain  accurate  alignment. 

The  steel  pivots,  highly  polished,  are  of  the  aircraft  type,  larger  than  normal. 
This  means  less  stress  on  the  bearing  surfaces  and  a  construction  that  will  stand 
rough  treatment  and  shock. 

The  pivots  rotate  in  low-friction,  highly  polished,  glass  vee  jewels — one  mounted 
rigidly  in  the  top  of  the  frame-and-core  assembly,  and  the  other  mounted  in  a 
movable  lower  jewel  sleeve  located  in  the  soft-iron  core. 

This  combination — accurately  formed,  hard-glass  jewels  and  large-radius  steel 
pivots — provides  a  co-ordinated  bearing  that  has  proved,  by  field  tests,  to  be 
excellent  from  the  standpoint  of  long  life  and  ability  to  withstand  vibration. 

Thin,  Strong,  Accurate  Instruments 

1.  Thinness  is  obtained  by  solidly  mounting  the  pivots  on  the  inside  of  the 
armature  shell.  Most  instruments  are  approximately  one  inch  deep. 

2.  Strength  is  obtained  by  short,  solidly  mounted,  large-radius  pivots  and  the 
extra-strong  over-all  case. 

3.  Sustained  Accuracy  is  insured  by  the  featherweight  moving  element,  com¬ 
bined  with  high  torque  and  permanent  alignment  of  all  parts. 

For  ratings,  prices,  and  dimensions,  ask  our  nearest  office  for  Bulletin  GEA-4064, 
which  covers  instruments  for  use  in  radio  and  communications  equipment;  or 
Bulletin  GEA-4117,  which  describes  those  suitable  for  naval  aircraft.  General 
Electric  Co.,  Schenectady,  N.  Y. 


D*<  VOltm#t#rs,  veH-ammatars  and 
ammotors  ara  specially  dasl^nad  to 
maasura  voltoga  and  currant  in  battory 
and  bottory-chorping  circuits  on  naval 
aircraft.  They  moot  applicable  Navy 
specMcotiens. 


(Above)  The  new  intomal-pivot  bearing  construc¬ 
tion.  (Right)  Top  bearing  (pivot  and  jewel)  mag¬ 
nified  20  times.  Note  strong,  solid  construction. 


4.0  or  more 


5.5  or  more 


Equal  to  KraH 
capacitor  paper 


Equal  to  Kralt 
capacitor  paper 


Tensile  strength 

'SJfar  "■ 


2  or  less 
1  or  less 


Power  foctor  at  1 ,000,000 
CYcl*«*  Per  cent  at  25  C  3.5  ©r  less 

Per  cent  ert  100  C  1.75  or  less 


Capocitance  temperature  ^ 

coefficient,  per  cent  per  0.05  to  0  1 5 

degree  CT” 


0.05  to  0.1  5 


!  Moximum  recommended 
operating  temperature 


125  C 


i  'These  characteristics,  determined  by  actual  test  results  on  capacitors  built  -with  lectro- 
l  will  depend  on  the  type  of  capacitor  construction. 


•  thicknesses 


•  weights 


•  oddHional 
characteristics 


...write  for  Bulletin  GEP-217A. 
Address:  Section  16-216, 
General  Electric  Company, 
Pittsfield,  Mass. 
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TYPICAL  CHARACTERISTICS 

Lectrofihn  in  Rolls,  No.  2681  LoctrofUm  in  Sheets,  No.  2682 

D-c  breakdown  strength  j  1900  volts  per  mil  2500  volts  per  mil 

_  (I  wo  or  more  thicknesses) 


For  information  on 


ECTROFILM— a 
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...and  Here  s  the  Way 

toGetIt 


These  are  the  BENEFITS  of  a 
CLOSELY  HELD  VOLTAGE  SUPPLY 


Better  performance,  greater  reliability,  and 
longer  life  of  electronic  devices 


GENERAL  ii  ELECTRIC 


rh*  bMf  Invmsfmmnf  In  fhm  world  Is  In  thi$ 
country’M  future — BUY  WAR  BONDS 


Protection  of  delicate  instruments  and  ma¬ 
chines,  precision  tools,  and  electronic  tubes 
against  sudden  overvoltages 


More  accurate  test  results,  fewer  rejects 


And  manufacturers — don’t  forget: 

A  product’s  salability  can  be  increased  when 
voltage  stabilization  is  a  built-in  feature. 


EXTREMELY  CLOSE  VOLTAGE  REGULATION, 
so  essential  to  speedy,  accurate  pro* 
duction-line  testing,  is  automatically 
maintained  by  a  500-volt-ampere 
G-E  stabilizer  on  a  test  bench  in  a 
fluorescent- ballast  factory. 


LOOK  AT  THIS  PERFORMANCE— Practically 
constant  voltage  for  several  typical 
conditions  (A — Open  circuit;  B — 
Full  load,  unity  power  factor;  C — 
Pull  load,  0.8  power  factor  lagging). 
Stabilizing  action  practically  in¬ 
stantaneous,  taking  place  in  less 
than  three  cycles. 


IMPROVES  THE  PERFORMANCE 
OF  EQUIPMENT  LIKE  THIS: 


Radio  transmitters  and  testing  equip¬ 
ment 

Photoelectric  equipment  and  other 
electronic-tube  apparatus 
Motion-picture  projectors  and  sound 
equipment 
Telephone  apparatus 
X-ray  machines 

Precision  photographic  equipment 

and  photometers 

Color  comparators 

Calibration  of  meters,  instruments, 

relays 

Laboratory  precision  processes  and 
testing  equipment 


FOR  DETAILS  on  this  stabilizer’s  unique 
circuit,  write  for  Bulletin  GEA- 
3634.  General  Electric  Company, 
Schenectady,  N,  Y. 


Awarded  tor  Exttihnt*  in  Pro¬ 
duction  and  Quality  of  Matorial 


lie  iMr-Amsco  rorDoratimi 

SHELTON,  CONNECTICUT 


lEW  YORK  PLANT:  99  Hudson  Street.  New  York  City  *  CANADIAN  SALES  OFFICE:  560  Kins  Street  West,  Toronto 


ln$ure  a  Bmtfer 
Postwar  World 
by  Buying  More 
War  Bonds  Tothy 


ACCURATE 

WAY 


There  is  only  one  way  to  take  a  measurement  •  .  • 
and  that  is  the  accurate  way.  In  military,  industrial,  public  service 
and  home  front  applications,  DeJur  precision  meters  have  proven 
themselves  to  be  trustworthy  instruments  of  measurement  and  con¬ 
trol.  Illustrated  is  an  example  of  the  many  types  of  DeJur  meters 
.  .  .  specifications  for  individual  requirements  are  invited. 
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PRECISION  MADE  .  .  •  of  Steatite  and  other  materials — glazed  or 

unglazed — any  size  or  shape — to  your  exact- 
•  ing  specifications. 

"  ' '  r^ars  of  experience — wide  technical  and  engi- 

-neering  knowledge — modern  manufacturing 
enable  STUPAKOFF  to  produce  every 
\  forgrea:  type  of  ceramic  for  the  electronic  industry. 

''  achievemeat’*  ^  * 


Back  The  Attack — With  War  Bonds 


STUPAKOFF  CERAMIC  AND  MANUFAaURING  CO.,  LATROBE,  PA. 
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:  ENGINEERING  AND  PRODUaiON 


The  gadget  above  is  a  junction  box  for  a  co-axial  gas- 
filled  transmission  line.  It  is  one  of  a  series  of  cou¬ 
pling  units,  end  seals  and  other  fittings  for  high- 
frequency  transmission — designed  and  built  by  Lapp. 

To  this  type  of  construction,  Lapp  brings  several 
innovations  and  improvements.  For  example,  such  a 
line  from  Lapp  parts  is  genuinely  leak-proof.  Every 
gasket  is  under  spring  loading,  so  there’s  no  leakage 
created  by  vibration  or  thermal  change. 

Whether  or  not  you’re  interested  in  gas-filled 
transmission  lines,  you  ought  to  know  about  Lapp. 
Here  is  an  organization  of  engineers  and  manufac¬ 
turers  with  broad  basic  knowledge  of  ceramics  and 
their  application.  With  experience  in  hundreds  upon 
hundreds  of  special-purpose  electronic  parts,  we 
have  been  able  countless  times  to  improve  perform¬ 
ance,  or  reduce  costs,  or  cut  production  time  through 


the  application  of  our  specialized  skills  to  design  and 
manufacture  of  parts  involving  porcelain  or  steatite 
and  associated  metal  parts. 

For  quick  and  efficient  assistance  on  a  war  produc¬ 
tion  subcontract — or  for  the  competitive  advantage 
Lapp-designed  and  Lapp-built  parts  will  give  to  you 
in  the  postwar  battle — an  inquiry  to  Lapp  now  may 
pay  you  dividends.  Inc.,  LeRoy,N.  Y. 


& 


but  it’s  hard  to  beat  any  worker 
who  drives  AMERICAN  PHILLIPS  SCREWS 


It’s  a  fact  .  .  .  men  have  no  easy  time  keeping  their  pro- 
duction  ahead  of  women  workers  who  have  come  in  .  .  . 
grten  .  .  .  and  been  broken  into  screw-driving  assembly 
work  with  American  Phillips  Screws.  For  with  American 
jBHjHb  Phillips  Screws  there  is  no  longer  the  forbidding  differen- 

'  tial  in  strength  and  skill  between  men  and  women  .  .  .  this 

modem  method  of  screw  driving  is  a  common  denominator 
that  lifts  the  ability  of  the  "weaker  sex"  to  the  productive 
level  of  the  "stronger  sex”.  And  here’s  why: 

All  there  is  to  do  with  American  Phillips  Screws  is:  (1) 
insert  the  Phillips  driver  in  the  Phillips  Recessed  Screw 
head.  (2)  Aim  the  driver  with  one  hand  and  hold  the  work 
with  the  other.  is  automatically  driven  up  straight 

flush  . . .  without  any  effort  to  keep  it  straight.  There’s 
^  no  premium  on  skill  and  strength,  as  with  slotted  screw's. 

And  the  result:  Production  is  increased  as  much  as  twice  where  American 
Phillips  Screws  are  used.  And  there  are  no  scarred  hands,  no  scarred 
work,  no  broken  screw  heads  .  .  .  because  the  Phillips  driver  can  t  slip  out. 

In  addition,  there  are  other  advantages  to  the  use  of  American  Phillips 
Screws  which  come  from  the  name  American:  Full  Value,  guaranteed  by 
self-checking  count  and  individual  inspection.  American  Engineering,  that 
gives  you  expert  help  on  special  fastening  problems.  And  American 
&rvice,  that  gives  reasonably  prompt  delivery  even  in  war  time. 

AMERICAN  SCREW  COMPANY 

PROVIDINCi,  RHODI  ISLAND 

Chicago:  589  E.  Illinois  Street  Detroit:  5-267  General  Motors  Building 


3.  Better  Fastaningt — Screws 
are  set  up  uniformly  tight, 
without  burring  or  breaking 
heads.  A  stronger,  neater  job 
results  and  there  are  no 
gouges  on  work-surface. 


2.  Faster  Driving — Spiral  and 
power  driving  are  made  prac¬ 
tical.  Driver  won’t  slip  out 
of  recess  to  injure  workers  or 
spoil  material.  (Average  time 
saving  is  )09b.) 


1.  Fast  Starting— Driver  point 
automatically  centers  in  the 
recess  ...  fits  snugly.  Screw 
and  driver  "become  one 
unit.”  Fumbling,  wobbly 
starts  are  eliminated. 
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It’s  one  thing  to  concentrate  the  combined 
forces  of  research  and  engineering  on  a 
problem,  and  thereby  come  up  with  the 
answer — and  quite  another  thing  to  put  that 
answer  into  mass  production  on  an  assem¬ 
bly  line. 


This  teamwork  between  research  engineer¬ 
ing  and  mass  production  is  a  Delco  Radio 
specialty,  developed  through  years  of  expe¬ 
rience  in  the  exacting  manufacture  of  peace¬ 
time  automotive  radios.  It  is  being  applied 
to  highly  intricate  wartime  assignments 
which  include  volume  production  of  receiv¬ 
ers  and  transmitters  for  mobile  artillery  and 
tanks  .  .  .  straight-line  assembly  of  push¬ 
button  tuning  for  vehicular  radio  receivers 
. . .  mass  manufacture  of  relays,  plugs,  recep¬ 
tacles,  rotary  switches,  shock  mountings . . . 
and  volume  production  of  components  for 
air-borne  communication  and  electronic 
navigation  equipment. 


Today,  when  the  ability  to  discover  and 
design  must  be  teamed  with  the  ability  to 
produce  in  great  quantity  with  highest  qual¬ 
ity,  Delco  Radio  finds  itself  well  prepared 
for  wartime  industry’s  needs.  Delco  Radio 
Division,  General  Motors  Corporation, 
Kokomo,  Indiana. 


Back  Our  Boys 
By  Buying  Bonds! 


There’s  More  to  Engineering 

than  Design 


I  w 


V 
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Don’t  lie  awake  nights  •  •  • 


.  .  .  worrying  about  the  countless  intricacies  involved  in  the 
design  of  new  electronic  devices.  Don’t  worry,  that  is,  unless 
you  aJsQ  are  planning  to  use  the  best  electronic  tubes.  Fdr>  just 
as  a  bridge  must  be  strong  enough  to  meet  all  the  demands 
of  the  traffic  it  is  intended  to  carry — so  electronic  tubes  must 
be  carefully  chosen  to  perform  perfectly.  Raytheons  are 
engineered  to  meet  the  most  rigid  requirements. 


i 
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riAYTHEON  TUBES,  long  known 
and  respected  by  manufacturer  and 
radio  servicemen  alike,  are  being 
specified  more  and  more  by  advanced 
electronic  engineers  and  designers 
whose  vital  projects  demand  the 
finest  in  tubes. 


FOUR  "V  awards  for  tXCELlENCE 
Koch  of  Raytheon 

has  been  Auarded  the  Armv  and 

III* 


RAYTHEON  MANUFACTURING  COMPANY 

ff’ alt  ham  and  ISetvton,  Massachusetts 


DEVOTED  TO  RESEARCH  AND  THE  MANUFACTURE  OF  TUBES  AND  EQUIPMENT  FOR  THE  NEW  ERA  OF  ELECTRONICS 
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Behind  the  scenes  in  Precision  Aircraft  Rodio  Manufacture... One  of  a  series.  Kodachrome  by  BR  Photo. 


The  device  in  this  picture  is  known  as  a  “breadboard”... 
but  instead  of  kneading  dough  this  young  woman  is 
weaving  the  warp  and  woof  of  the  wiring  system  for  a 
Bendix*  Aircraft  Radio  Compass. 

This  harness  entails  hundreds  of  separate  wires  woven 
into  place,  cut  to  connect  exuclly  with  1 200  terminals, 
with  every  inch  in  exact  position,  ready  for  assembly. 

Here  at  Bendix  Radio  the  deft  fingers  of  many  women 
are  fashioning  these  tapestries  of  war . . .  one  of  the  thou¬ 
sands  of  vital  operations  involved  in  the  volume  produc¬ 


tion  of  Bendix  Radio  electronic  equipment  for  aircraft. 

Bendix  Radio  “know-how”  and  specialized  experience 
in  the  design  of  complete  electronic  systems,  assure  the 
superior  performance  of  Bendix  Radio  Equipment  on  every 
war  front ...  as  in  civilian  air  travel,  today  and  tomorrow. 


lOif/iiffon/CorporafFOit 


[  OF  eCNOII  AVtAftON  COF'POAATtON 
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good  insulation.  The  development  of  better  insulating 


materials  has  been  the  constant  goal  of  the  C-D  laboratory. 


The  success  of  C-D’s  efforts  have  been  the  lengthening 


shadows  which  have  forecast  the  phenomenal  advances 


which  this  country  has  made  in  the  field  of  communications. 

1st  DIAMOND  Vulcanized  FIBRE;  then  DILEaO,  a  mois¬ 
ture  proof  insulation;  3rd  VULCOID,  which  combines  to  a 
remarkable  degree  the  desirable  properties  of  both 
DIAMOND  Fibre  and  DILEaO;  4th  MICABOND— Mica 
insulation  in  its  most  usable  form  and  now  DILECTENE,  a 
pure  resin  plastic  especially  for  U-H-F  insulation. 

C-D  engineers  have  helped  solve  thousands  of  insulating 
problems.  They  have  accumulated  a  wealth  of  "know  how” 
which  is  at  your  disposal  to  help  solve  your  electrical  insula¬ 
tion  problem. 


DISTRICT  OFFICES:  New  York •  Cleveland  •  Chicago  ■  Spartanburg,  S.  C 
West  Coast  Rep^  Marwood,  Ltd.,  San  Francisco  •  Sales  Offices  in  principal  cities 


C>D  preduch  Include  THE  FtASTICS . . .  DILECTO— o  laminated  phenolic; 
CELORON— a  molded  nhenollet  DILECTENE—a  pure  resin  plaslic  es¬ 
pecially  suited le U-H-F insulotian... THE NON-MET Allies,  DIAMOND 
Vulcanised  Fibre:  VUICOID  —  resin  Impreg noted  vulcanized  fibre;  end 
MICAROND— bulH-up  mka  Insulation.  Folder  CF  describes  all  thess 
products  and  gives  standard  sizes  and  specHIcatlons. 


,  Established  1895  .  .  Manufacturers  of  Laminated  Plastics  since  1911  —  NI  W  AMK  •  DM  AWARE 
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EHIND  all  of  our  modem  methods  of 


communication  are  electrically  energized 


devices.  Their  successful  operation  de 


pends  on  good  insulating  materials,  insu¬ 
lating  materials  that  will  take  physical 
abuse  and  which  will  function  under 


extreme  moisture  and  temperature  con 


ditions. 


Ever  since  electrical  energy  was  first 


harnessed  and  put  to  work  C-D  materials  have  provided 


Tw 


Typical  of  the  work  they  do  is  the  new  McELROY  MODEL 
SR-900  SI.-990  ...  a  superior  commercial  recorder  includ¬ 
ing  an  automatic  noise  limiter  and  signal  leveller.  Em¬ 
bodying  new  principles  of  design  and  operation,  it  will 
record  clean,  readable  signals  at  speeds  up  to  350 
words  a  minute  imder  the  most  adverse  conditions. 


re- 


Your  inquiries  are  invited.  If  a  McElroy  engineer  can 
^  ol  service  to  you,  ask  for  one. 


WORLD  CHAMPION  RADIO  TELEGRAPHER  FOR  MORE  THAN  20  YEARS 


MANUFACTURING  CORP. 

•2  •nOOHLINC  AVK..  BOSTON,  MASS. 


yflSLsitvMMW  TOtgrumntar  or  moMATie  maiio  tcleuapm  APr«RAm 


^ofn  telegraph  boy^ to  Itead  of  the  worldTs  largest  plcaff 
producing  automatic  radiotelegraph  apparatus  '. '  .Tis ' 
Ted  McElroy 's*  own  success  saga.  And  the  creed  that 
drove  him  on— NEVER  BE  SATISFIED  WITH  MEDIOCRITY. 
This  some  spirit  prevails  throughout  the  McElroy  or¬ 
ganization  where  inquisitive  engineers  never  copy  and 
never  imitate.  They  create,  design,  build  .  .  r 
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WAR-TESTED  pecisioH  foT  Post-War  Performance 

On  far-flung  battlefields — in  the  air — on  the  sea,  equipment  produced 
hy  Slierron  is  serving  importantly  in  the  drive  toward  victory.  Under  the  most  exacting 
conditions — where  failure  is  fatal — this  equipment  is  demonstrating,  to  vital  manufacturers 
and  utilities,  Sherron's  high  standards  of  performance. 

To  Manufacturers — For  war  or  postwar  needs  we  offer  an  exceptional  combination  of  facilities 
.  .  .  Engineering,  Design,  Manufacturing,  Assembly,  Complete  Production  to 

Specifications.  (Single  units  or  quantities.) 


Site.  S  HERRON  METALLIC 
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1201  FLUSHING  AVENUE 


BROOKLYN,  NEW  YORK 


I  V 


I  CONSTANT  VOLT, 

F.I’SSpT) 
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HEN  EACH  SMALL  PART,  as  it  comes  from  the 
machine — each  finished  article,  as  it  comes  from 
the  assembly  line — varies  not  at  all  from  the 
others,  the  problems  of  quality  production  have 
been  solved,  and  quantity  production  presents 
small  difficulty. 

Modem  electrically  operated  manufacturing 
equipment  is  expertly  designed  to  produce  with 
absolute  exactness.  That’s  the  miracle  behind  to¬ 
day’s  output.  But,  the  mechanical  perfection  of 
each  individual  unit  must  be  matched  by  an  un¬ 
failing,  unvarying  power  supply.  Every  unit, 
however  small,  must  be  responsible  for  its  own 
security.  That  is  why  SOLA  Constant  Voltage 
Transformers  are  widely  used  to  provide  protec¬ 
tion  against  damaging  voltage  variation. 

Where  this  control  is  lacking,  electrically  oper¬ 
ated  or  controlled  equipment  is  highly  vulnerable 
to  voltage  fluctuations.  Devices  designed  to 
operate  at  rated  voltages  react  differently  to 


drops  or  increases  in  voltage.  Then  uniform  accu¬ 
racy  and  synchronization  of  the  production  line 
no  longer  exists.  Precision  work  becomes  im¬ 
possible.  Rejects  increase  in  number. 

SOLA  "CVs”  protect  equipment  and  instm- 
ments,  absorbing  voltage  sags  and  surges  up  to 
30%  and  deliver  an  uiu'hanging,  specific  voltage 
regardless  of  input  variations  from  over-loaded 
supply  lines. 

Automatic  and  instantaneous  in  action,  SOLA 
*'CVs”  allow  no  jolts  or  sags  to  slip  through. 
They  are  made  with  the  same  modern  exactitude 
as  the  most  intricate  equipment.  Immediately 
available  in  standard  units,  capacities  from  10 
VA  to  15  KVA,  SOLA  Constant  Voltage  Trans¬ 
formers  can  also  be  built  to  your  specification. 


Note  to  Industrial  Executives:  Where  there  is  a  prob~ 
lent  intxdtdng  voltage  control,  no  matter  what  its  nature, 
SOL  A  ”CV"  Transformers  can  help  solve  it.  Ask  for  bul¬ 
letin  DCV-74. 


Ttensfermers  for:  Constant  Voltage  •  Cold  Cathode  Lighting  •  Mercury  Lamps  •  Series  Lighting  •  Fluorescent  Lighting  •  X-Roy  Equipment  •  Luminous  Tube 
OI  turner  Ignition  •  Radio  •  Power  •  Controls  •  Signal  Systems  •  Door  Bells  and  Chimes  •  etc.  SOLA  ILICTRIC  CO.#  2525  Clybourn  Ave.,  Chlcogt 
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#3/P.231 


ALL  HOLES  ARE  CONCENTRIC 


#3/P.232 


All  CORNERS  CHAMFERED 


"  M'NG 


/’#3/P.234 


f  special  interest  to  production  engineers  seeking  to  cut  down  assembly 
time  operations,  Creative’s  new  line  of  100%  phenolic  plastic  insulating 
grommets  offers  many  important  advantages.  These  new  grommets,  available 
in  four  standardized  sizes,  have  been  developed  especially  for  use  by  Radio, ' 
Electronic  Generator,  Dynamotor,  Aircraft  and  other  manufacturers.  Holes 
are  concentric,  with  all  comers  chamfered,  avoiding  wire  chafing.  All  threads 
are  clean  and  lubricated.  To  promote  easy  gripping  and  reduction  of  assem¬ 
bly  time  all  parts  are  matte  finished. 

Electrically,  Creative  grommets  are  ideal.  For  example,  dielectric  strength 
averages  about  260  to  430  v.p.m.;  dielectric  constant  5.5  to  7.4;  power  factor 
at  10*  cycles  .02  to  .05.  Water  absorption  is  unusually  low  at  only  .5%  in 
24  hour  test. 


ALL  THREADS  ClEAN  4  lUBRKATED 


#3/P.233 


Creative  grommets,  available  from  stock,  are  sold  at  prices  which  reflect  mass 
production  efficiency 

SBND  FOR  5AMPU  CARD 

AND  PRICE  UST  NOW  \  1 


All  PARTS  MATTE  FINISH 


reative  Plastics  C.orp 


LONDON 


HAVANA 


Winning  a  Star 


Press  Wireless,  Inc.,  takes  pleasure  in 
announcing  that  its  plant  at  Hicksville, 
Long  Island,  has  received  a  second  Army' 
Navy  award  for  outstanding  achievement 
in  the  production  of  essential  radio  equip* 
ment  for  war  purposes  and  has  been  given 
the  starred  pennant  symbolizing  this  dis- 
tinction. 

To  meet  a  certain  standard  such  as  is 
require4  to  be  eligible  for  the  ”E”  award 
is  one  thing;  to  maintain  that  standard 
and  improve  upon  it  over  a  period  of 
months  is  another.  For  accomplishing 
both.  Press  Wireless,  Inc.,  is  justly  proud 
of  the  men  and  women  of  its  Hicksville 
plant 

k  At  this  stage  of  the  war,  steadfast  ad* 
berencc  to  high  manufacturing  standards 
vital.  Press  Wireless,  Inc.,  pledges  con- 
^muation  of  such  standards  along  every 
l^^or  of  its  production  front.  ^  ’ 


They  ’’Did  the  Impossible  Ahead  of 
Schedule.”  Group  of  Workers  in  the  Hicks- 
ville  Plant  of  Press  Wireless,  Inc.,  Rejoicing 
at  Announcement  The  Plant  Had  Been 
Given  Its  Second  Army-Navy  ”E”  Award. 


Sales  Office,  Manufacturing  Division 
1475  BROADWAY.  NEW  YORK  CITY 


Executive  Offices 

mCAN  AVENUE.  CHICAGO 


SANTIAGO  DE  CHILE 


RIO  DE  JANEIRO 


MONTEVIDEO 
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ftnnoN; 
HY69  ; 


We  vibrate,  ’em,  too.  Miss  Gadfly 


MU*  "^y"  Godflr*  1»- 

■H  p«U«d  ond  Inspired  by  tli* 

K  TUion  of  o  STolto,  qdrlUh 
flguro.  otdllcdoo  in  phoso 
^  wllh  tho.  ▼Ibrallons  of 

"Ltttlo  Gom."  With  Uko  dotonnlnatioa.  but  with  a  dlffor- 
•at  icloatiAe  purpooo,  Hytroa  tubos  oro  edoo  ylbrolod 
tigorously/' 


across  the  plate  load  resistor.  An  imper* 
feet  weld— a  loose  element — a  potential 
short  circuit — ^these,  and  other  trouble* 
makers  ore  instantly  detected. 


Tubes  which  pass  this  standard  Hytron 
factory  test  are  not  likely  to  fail.  When 
subjected  to  the  ruthless  throbbing  of  ma> 
chines  of  war  by  fighting  men  too  intent 
on  a  battle  for  survival  to  baby  them, 
these  tubes  "get  the  message  through." 


A  motor-driven  eccentric  arm  mercilessly 
agitates  the  tube  while  a  sensitive  vacuum- 
tube  voltmeter  discloses  the  slightest  va- 
riotion  in  the  a.c.  component  developed 


OLDEST  EXCLUSIVE  MANUFACTURE!  OF  RADIO  RECEIVING  TUBES 
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WICKMP 


TO  10,000  VOLTS 


This  enormous  range  of  voltages — 
five  hundred  mUlion  to  one — is  accu¬ 
rately  covered  by  our  Model  300  Elec¬ 
tronic  Voltmeter  and  some  of  the 
accessories  shown  above.  Frequency 
range  10  to  150,000  cycles.  Accuracy 
2%  over  most  of  the  range.  AC  opera¬ 
tion.  Five  decade  ranges  with  loga¬ 
rithmic  scale  make  readings  especially 
easy.  Uniform  decibel  scale  also  pro¬ 
vided.  May  also  be  used  as  a  highly 
stable  amplifier,  70  DB  gain,  flat  to 
150,000  cycles. 


BALLANTINE 

LABORATORIES, 

BOONTON,  NEW  JERSEY 
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WHEN  WAR  began,  among  products  high 
on  the  "critically  needed’*  list  were  N.  U. 
power  tubes.  To  operate  thousands  of  field  and 
ship  transmitters,  these  tubes  were  needed  in 
quantities  which  called  for  vastly  increased  facili¬ 
ties  plus  some  entirely  new  thinking  along  mass 
production  lines. 

With  a  thoroughness  that  could  not  miss,National 
Union  engineers  went  to  work  on  this  assignment. 
Soon  they  not  only  had  the  increased  volume 
required — but  in  addition  we  had  found  the 
answer  which  many  a  tube  engineer  and  produc¬ 
tion  man  had  long  sought,  even  prayed  for . . . 


the  Tube  Industry’s  first  automatic  exhaust  and 
sealing  machines  to  operate  successfully  with 
this  type  of  tube. 

Such  resourcefulness  and  engineering  capacity 
have  played  no  small  part  in  making  National 
Union  one  of  the  Tube  Industry’s  largest  pro¬ 
ducers  of  war  goods.  For  improved  types  of 
tubes  and  installation  dau  to  keep  their  post-war 
business  in  step  with  electronics  progress,  ser¬ 
vice  engineers  can  cosmt  on  National  Union. 

National  Union  Radio  Corporation,  Nowork,  N.  J. 

Factories  at  Newark.  N.  J. ;  Maplewood,  N.  J. 

Lansdale,  Penna.;  Kobesonia,  Penna. 
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In  designing  radios  for  combat  service,  every  ounce  counts. 
Weight  reduction  is  not  only  an  engineering  problem — it  be¬ 
comes  a  matter  of  fighting  efficiency.  Westinghouse  engineers 
have  co-operated  with  many  designers  to  work  out  a  variety  of 
solutions,  of  which  the  accompanying  illustrations  are  typical 
examples. 

Perhaps  these  are  directly  applicable  to  your  problem;  or  it 
may  be  that  yours  is  completely  different.  In  either  case,  trained 
and  experienced  Westinghouse  representatives  are  ready  to  help 
you;  call  them  today.  Westinghouse  Electric  &  Manufacturing 
Company,  Dept.  7-N,  East  Pittsburgh,  Pennsylvania.  j-94565 

^  *Regutered  Trade-mark  Weatinghouae  Elec.  &  Mfg.  Co. 
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Ineneea  capacitors  .deliver  more 
microfarads  per  ounce. 


INSULATION 

Tuffernell,  Glasweve  and  mica  insu- 
latinji  materials  permit  hish  operating 
temperatures  and  consequent  savings 
in  weight. 


go 

Hipersil*.  the  new  Westinghouse 
magnetic  steel  for  transformer  cores, 
increases  flux-canying  capacity  H  and 
reduces  weight  30  to  30%. 


Westinghouse 

PLANTS  IN  25  CITIES. ..OFFICES  EVERYWHERE 


In  nearly  a  half  century  of  manufacturing  electro¬ 
mechanical  components,  Chicago  Telephone  Sup¬ 
ply  Company  has  gained  world-wide  recognition. 

Throughout  these  years,  manufacturers  have  be¬ 
come  accustomed  to  the  high  quality  workman¬ 
ship  and  downright  dependability  of  Chicago 
Telephone  Supply  products. 


Plugs  Jacks  Switches 
VariahJs  Ussisiors 


Telephone  Generators 
and  Ringers 


CHICAGO  TELEPHONE  SUPPLY 

_  '.4 

Gn4tf?cin4/ 


Representafives 

R.  W.  Farris 
2600  Grand  Avenue 
Kansas  City  8.  Missouri 
Phone;  Victory  3070 

Frank  A.  Emmet  Co. 

2837  West  Pico  Boulevard 
Los  Anqeles  6,  California 


Branch  Offices 

^  r 

S.  I-  Hutchinson,  Jr. 

401  North  Broad  Street 
Philadelohia  ,8,  Pennsylvania 
Phone:  Walnut  5369 

'  In  Canada: 
t  C.  C.  Meredith  &  Co. 
Streetsville,  Ontario 


TUNG-SOL  LAMP  WORKS,  INC.,  NEWARK,  NEW  JERSEY 

Salts  Offiett;  ATLANTA,  CHICAGO,  DALLAS,  DENVER,  DETROIT,  LOS  ANGELES,  NEW  YORK 
ALSO  A^NUFACTURERS  OF  MINIATURE  INCANDESCENT  LAMPS  ALL-GLASS  SEALED  BEAM  HEADLIGHT  LAMPS  AND  CURRENT  INTERMIHOPS 
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THROUGH  [lECTROHICS 

we  knew  it  would  be  a  nice  day  for  a  boat  ride 


Man's  ability  to  forecast  weather  is  close-knit  with  his  whole 
economics  of  living. 

Electronics  in  the  form  of  the  Radiometeorograph  is  the 
modern  method  of  collecting  weather  data.  Carried  by  a  small 
balloon  high  above  the  earth  and  there  released  by  parachute, 
the  Radiometeorograph  sends  out  radio  impulses  that  accu¬ 
rately  indicate  atmospheric  conditions  at  given  points.  An 
analysis  of  many  such  reports  gives  your  weatherman  a  basis 
for  accurate  predictions. 

The  Electronic  Tube  is  the  heart  of  the  Radiometeorograph. 
Such  tubes  are  built  by  TUNG-SOL.  Other  TUNG-SOL  tubes  of  all  types  are  helping  to 
supply  the  vital  needs  of  our  armed  forces.  After  the  war  a  new  and  complete  line  of 
TUNG-SOL  tubes  will  be  available  for  civilian  uses.  Right  now  TUNG-SOL  engineers  will 
gladly  assist  in  the  planning  and  development  of  post-war  electronic  devices. 


TUNG-SOL 

ELECTRONIC  TUBES 


VtfiRiNG 

niMG 

bonding 

1  Jable  assemboes 

«^*BO0UC?S 


Possessing  a  background  of  22  years’  experience  producing 
Cable  Assemblies,  Wiring  Sets,  Terminals,  and  other  kin 
dred  products  for  automotive  needs, Whitaker  engineered 
\N  iring  service  is  now  extended  to  all  industry  for 
artime  production  or  post-war  planning. 

Today  we  offer  our  complete  facilities  and 
experience  to  everyone  requiring  special 
Cable  Assemblies,  Wiring  Harnesses  or 
Flexible  Leads  for  power  or  lighting. 

Illustrated  at  the  right  is  an  example 
of  the  type  of  work  we  are  doing 
for  prime  and  sub-contractors 
engaged  in  war  production. 


Keeping  pace  with  war  needs  of  today  and  with  indus¬ 
trial  progress  for  tomorrow,  Whitaker  has  complete 
facilities  for  producing  Wiring  Harnesses,  Bonding 
jumpers.  Cable  Assemblies,  and  Flexible  Leads. 

We  cordially  invite  you  to  advise  us  of  your  needs. 
Send  us  a  wiring  diagram  or  blueprint  of  the  assembly 
required,  and  our  engineers  will  give  the  problem 
immediate  attention. 


Years  ago  we  recognized  that  speed  with  quality  is 
essential  to  getting  the  job  done.  Investigate  and  you 
will  find  that  Whitaker  can  help  your  production  by 
taking  over  your  wiring  problems. 


WHITAKER  BATTERY  SUPPLY  COMPANY 

Kansas  City,  Mo.  •  St.  Joseph,  Mo.  •  Philadelphia  •  Oakland 


WHITAKER 

Cables,  Wiring  Harnesses  and  Assemblies  for  Automotive,  Aircraft,  Marine  and  Radio  Equipment 


^luiake/i  Qg^ 
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A  design  problem  holding  up  some  war 
project  in  electronics  is  no  less  important 
than  a  strategic  enemy  stronghold  which 
must  be  blasted  out  of  action.  Immediate 
and  skillful  handling  is  essential. 

Seemingly  insuperable  difficulties,  such  as 
climate,  weight,  shock,  vibration,  moisture, 
etc.,  assume  an  almost  routine  status  at 
N-Y-T.  Unusual  frequency  characteristics. 


critical  limits  on  distributed  capacity,  im¬ 
munity  to  surges,  special  shielding  and 
regulation  requirements  find  speedy  solu¬ 
tions  under  constant  testing,  devising  and 
experimentation. 

Electronic  “block-busters”  will  be  needed 
in  the  post-war  period,  too.  The  N-Y-T 
Sample  Department  will  be  available  for 
such  assignments. 


26  WAVERLY  PLACE 
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Ciylie  Employees  of  Xlie  Rola  Oompany  Inc.,  now  wearers 
of  tke  Army-Navy  wisk  to  acknowledge  a  dekt...anfl  express  a 

word  of  appreciation ...  to  certain  people  outside' tke  Rola  organization. 
Tkey  are  far  too  numerous  to  mention  ky  name  kut  tkey  includet 


The  Personnel  of  the  Army  and  Navy  Air  Forces  with  whom 
we  have  worked. 


The  Prime  Contractors  who  have  entrusted  us  with  orders. 


The  Suppliers  of  our  equipment  and  materials. 


The  Transportation  Companies  who  have  handled  our  shipments. 
The  many  others  on  whom  we  have  had  to  depend. 


us,  and  to  our  former  associates. 


lome  wl 


now  in  the  armed  services,  who  have  inspired  us,  we  express  our  deep 
gratitude . . .  and  witk  tkem  we  proudly  skare  tke  konor  of  tkis  Award. 
Tke  Employees  of  THE  ROLA  COMPANY  INC.,  Cleveland,  Okie. 


MAKERS  OF  THE  FINEST  IN  SOUND  REPRODUCING  AND  ELECTRONIC  EQUIPMENT 


*  A 


■■ 
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If  Is  a  high-fidelity  professional  recorder  com¬ 
bination  which  includes  a  microphone  recorder, 
radio  recorder,  radio,  phonograph  and  public 
address  system.  It  can  be  equipped  with  any 
number  of  loud  speakers  or  used  in  conjunction 
with  your  present  P.  A.  system. 

DEALERS  CAN  PARTICIPATE  NOW! 

In  the  distribution  of  Radiotone  to  essential 
industries,  Including  schools  and  other  institu¬ 
tions  ...  as  well  as  the  complete  line  of  Radio¬ 
tone  accessories  including  recording  discs  and 
needles.  Write  for  catalog  and  complete 


Dhfhhmjif 

if  sJ  THt  lOMNSON  HOUChW  OTTICAL  CO. 

#  C9lamtm$,  OftI*  D 

AND  SALtS  OmCI,  1t11  ClmtMt  H, 
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THE 


VIBRATING 


FRAHM 


TACHOMETER 


REED 
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Consider  the  inherent  simplicity  of  a  tachometer  that  need  only 
be  mounted  on  or  held  in  contact  with  the  machine.  It  means: 

No  belts,  flexible  shafts,  gears,  or  electrical  con¬ 
nections. 

No  lubrication  required;  No  maintenance. 
Independence  from  any  outside  source  of  power. 

And  the  Frahm  Tachometer  is  as  accurate  as  it  is  reliable.  It 
functions  faithfully  without  attention  year  after  year  because 
there  are  no  delicate  parts— no  springs,  jeweled  bearings, 
pivots,  weights,  magnets  or  connecting  wires— nothing  except 
a  set  of  steel  reeds,  accurately  calibrated  and  suitably  mounted. 

Furnished  in  stationary  and  portable  types  .  .  .  for  use  on 
turbines,  generators,  motors,  blowers,  centrifugal  pumps, 
Diesel-electric  installations,  etc.  Various  ranges  available  from 
900  to  30,000  r.p.m. 

For  a  complete  description  of  Frahm  Tachom¬ 
eters,  together  with  list  of  types  and  ranges 
commonly  supplied,  write  for  Bulletin  1 390-E. 

• 

“FRAHM”  VIBRATIN6-REED  FREQUENCY  contact.  Unaffected  by  wave  form  or 
METERS  —operate  on  the  same  unique  ordinary  temperature  changes.  Switch- 
principle  as  Frahm  Tachometers,  except  board,  portable  and  miniature  types  in 
that  reed  vibration  is  produced  elec-  various  ranges  from  10  to  SOO  cycles 
trically  instead  of  by  direct  mechanical  per  second.  Write  for  Bulletin  1695-E. 


JAMES  G.  BIDDLE  CO. 

1211-13  ARCH  STREET  •  PHILADELPHIA  7,  PA. 
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Above:  Showins  one 
method  of  mounting 
the  Frahm  Tachom- 


Below,^  left:  Frahm 


Below,  right:  Frahm 
Permanent  Mount 
Tachometer. 


w  E  engineer  and  custom  build 
complete  RECTIFIER  UNITS 
to  meet  the  needs  of  any  indus¬ 
trial  or  laboratory  application. 

Your  problem  may  coll  ior  high 
current  low  or  medium  voltage, 
or  you  may  need  high  voltage 
and  low  current. 

Selenium  disc  rectifiers  will  take 
core  of  one — Electronic  tubes  the 
other.  We  hove  both. 

Each  type  of  rectifier  excels  for 
certain  work  and  it  is  our  job  to 
engineer  and  build  equipments 
to  meet  your  particular  needs. 

May  ww  dpj|>ly  oiir  engineering 
skill  and  construction  experience 
to  your  D.C.  ijei^ds? 


Writ*  L.  W.  Reinkm.  Chief  Engineer 


W.  GREEN  ELECTRIC  COMPANY,  INC. 

GREEN  EXCHANGE  BLDG..  130  CEDAR  ST..  NEW  YORK  6.  N.  Y. 


RECTIFIER 


EST. 


ENGINEERS 

1892 
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^  O  attract  your  attention  we 
use  this  picture  of  a  large 
rectifier.  But  we  also  make 
smoll  ones,  either  Selenium 
disc  or  tube.  The  size  is  al¬ 
ways  determined  by  design 
requirements. 


DO  YOU  NEED  D.C  AMPERES? 
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295  BROADWAY,  NEW  YORK  13,  N.Y. 


RECORDING  BLANK  DIVISION 


COWLD-MOODY  "BLACK  SEAL”  CLASS  BASE 
INSTANTANEOUS  KECOKDINC  BLANKS . . . 


RECORDING  AAlERIlM^^ 

\  ptmi^ 


Transmitter  of  America's  Pc^erful  Voice  i^cMIio  . . . 
awake  twe^ty<foiir  hours  o  day  .  .  .  talkinVs^ 
friends  and  >^ur  enemies  .  .  .  ttonsporting  Broad)Q^y^ 
and  Hollywood  ond  the  girl  neW  door  to  the  bo^V 

over  there  .  .\  building  morale  ^  the  home  front. 

\ 

Recording  America's  Powerful  Voice  in  leading 
broadcosting  stations  from  coast-to-cotf»t^ .  .  .  ore 
Gould-Moody  "Blacr  Seal"  Gloss  Base  Instanttui^us 
Recording  Blanks.  Made  entirely  of  glass,  "Blo^ 
Seals"  are  as  thin  as  aluminum,  thereby  eliminating 
the  necessity  of  recorder  adjustments.  No  foreign 
inserts  ...  no  metal  grommets  ...  no  ageing,  hard¬ 
ening  or  deterioration.  Every  disc  has  four  holes  . . . 
center-flow  thread  action  . . .  may  be  played  back  for 
months  without  appreciable  loss  of  fidelity.  Enclosure 
of  your  preference  rating  extensions  with  your  order 
will  expedite  deliveries. 


Designed  and  Manufactured  By 


RAlj  JEFFERSOn,  INC 


MODEL  425 


MARINE 

RADIO  TELEPHONE 


Complete  Crystal  Control  •  No 
Tuning  Dials  •  Five  Channel 
Operation  •  One  Frequency 
Change  Control  •  Efficient  D.  C. 
Power  Supply  •  Isolated  Ground 
Potential  •  Wall  or  Table 
Mounting  •  Three  Chassis  Con¬ 
struction  •  Cabinet  Hinges  For¬ 
ward  •  Front  Panel  Removable 
•  Easy  to  Install  &  Service  • 
Complete  Access  to  Interior 
While  in  Operating  Condition 


•^^"TRANSMITTER  •  Full  25  Watts  Output — All 
Channels  •  Capable  100%  Modulation  •  Low  Harmonic 
Radiation  •  1600-3600  Kc.  Frequency  Range  •  Five 
Channels — Each  Tuned  •  Separate  High  &  Low  Fre¬ 
quency  Circuits. 

'^^mRECEIYER  •  High  Sensitivity  Superheterodyne 
•  Complete  Crystal  Control  •  Five  Channels — Each  Pre¬ 
tuned  •  Frequency  Range  2180  to  3600  Kc.  •  Adjustable 
Squelch  Circuit  •  Effective  Noise  Limiter. 

^^-rPOWER  SUPPLY*6V.,12V.or32V.D.C. 

Operation  •  Quiet-Dependable  Dynamotor  •  Adequately 
Filtered  •  Chassis  Removable  •  Capable  Continuous 
Operation  •  D.  C.  Voltages  Isolated  From  Ground. 


Manufacturer  Communications  Equipment 
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ESSENTIAL  RE 


EMEN 


XHE  es8enti^d  requirement  oi  an  ideed  electronic  I  connection  is  a  spund/elec- 
irical  joint  eissuring  constant,  low^resiAance  value^([^ardless  of  dperatii{i^and 
abnospheric  conditions.  ([  It  is  met  by  STA-KON*.(SoW^ess)  Wire  TenniSa?^ 

([  When  properly  applied  to  the' wire  with  a  T&B  Hand  joi  Power  Tool,  the» 
T&B  Pressure  Connectors  become  an  integral  part  of  th4  (wire  itself.  ((  Th^ 
are  made  in  emy  desired  design  of  tongue  and  in  wire  sizes^22^ld^50  mcm  AWG. 

C[  We  invite  electronics  manufacturers  to  consult  our  enginee  ing  jservice  on*,-* 
unusued  wiring  problems.  C[  STA-KONS,  like  the  thousandeltd^her 
electrical  fittings,  ^u:e  sold  only  through  recognized  T&B  Distributo.rs  wi^  reduce'  • 
the  manufacturer's  selling  costs,  thereby  reducing  the  cost  of  all  electricajni^nal  ^ 

.  -i.  .  *■ 

to  the  user.  , - 1" 

WRITE  FOR  DETAILED,  ILLUSTRATED  STA-KON  BULLETIN  SOO  *  ’  ' 

•  Palmtod  STA-KC»»:  Rag.  U.  S.  Pat  OIL 


THE  THOMAS  &  BETTS  CO. 


MANUFACTURERS  OF  ELECTRICAL  FITTINGS  SINCE  1899 

ELIIABETH  I,  ^EW  JERSEY 
In  C«m4«;  THomat  ft  latn  Ud.  Moatraal 


C  rUg  ttMmed  Apru.  194) 

Whiu  Star  awarded  October,  194) 
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MEYERCORD  DECALS 


The  Meyercord  Co. . .  World's  Largest  Manufacturers  of  Decalcomania 

5  3  2  3  WEST  LAKE  STR'EET  .  CHICAGO  (44)  ILLINOIS 


Wiring  diagrams  in  the  form  of  Meyercord  Decalcomania 
serve  the  armed  forces  on  a  wide  variety  of  strategic  combat 
equipment.  Engineered  to  withstand  grueling  atmospheric  con¬ 
ditions  of  the  Tropics,  the  Arctic,  the  Stratosphere,  Meyercord 
Decal  diagrams  stay  "put”.  While  easy  to  apply,  they  eliminate 
the  danger  present  in  "easy-to-come-off”  paper  and  glue  type 
diagrams.  Complete  immersion  will  not  destroy  their  legibility  or 
adhesion.  They  are  washable,  durable,  vibration  proof,  and  can 
be  produced  in  any  size,  design  or  colors. 

Wiring  diagrams,  stowage  charts  and  spare  parts  listings  are  but 
a  few  of  the  thousands  of  war  uses  for  Meyercord  Decalcomania. 
Their  use  for  nameplates,  instructions,  insignia,  etc.,  on  com¬ 
bat  vessels,  tanks,  planes,  communication  and  other  fighting 
equipment  saves  time,  money,  weight  and  metal.  Send  for  com¬ 
plete  literature.  Address  your  inquiries  to  Department  912. 
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UBE  MANUFACTURERS  SINCE  1921 


fa  «  \  I  a  As  early  as  two  decades  ago 

F  SCIENTIFIC  ELECTRIC  Bom- 
borders  have  found  wide  ap¬ 
plication  in  the  removal  of  occluded  gas 
from  vacuum  tube  elements.  Later,  this 
highly  specialized  equipment  was  ex¬ 
tensively  used  in  metallurgical  research. 
Today,  the  improved  Bombarders  are 
standard  equipment  in  a  diversity  of 
induction  heating  applications,  and 


Offering  complete  collabora- 
lA/(^tsiKs  tion  in  problems  pertaining 
/  to  induction  heating,  high 
frequency  and  high  voltage  test  equip¬ 
ment,  custom  built  to  conform  with  strict 
government  specifications,  SCIENTIFIC 
ELECTRIC  invites  your  inquiries. 


SCIENTIFIC 

ELECTRIC 

BivisioN  ar 

CORRUGATED  QUENCHED  GAP  COMPANY 

119  MONROE  STREET,  GARFIELD,  NEW  JERSEY 
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General 

FLECTRONICS 


INC 


Chicago:  1917  No.  Springfield  Ave, 


Export  Dept.  -  89  Broad  St.,  N.  Y.  C.  .  101  HAZEL  STREET,  PATERSON.  N.J 
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BENTLEY,  HARRIS  MANUFACTURING  CO 

Conshohocken^  Penna. 


Xou’ve  waited  a  long  time  for  a  sleeving  that  was 
both  flexible  and  non-fraying.  Now  it’s  here— 
BH  Extra  Flexible  Fiberglas  Sleeving. 

As  an  example  of  the  hundreds  of  uses  for  this 
new  product,  let’s  look  at  a  typical  brush  shunt 
job.  Sleeving  for  this  application  should  be  flex¬ 
ible.  When  cut  to  length,  the  ends  should  not  fray 
or  spread.  Formerly,  brush  manufacturers  stiff¬ 
ened  the  ends  of  the  sleeving  to  prevent  fraying 
and  also  to  facilitate  threading  onto  the  pigtail. 
BH  Extra  Flexible  Fiberglas  cuts  cleanly  without 
spreading,  eliminates  the  extra  dipping  operation. 
Furthermore,  in  service  the  ends  do  not  fray. 
Constant  vibration  produces  only  the  slightest 
fuzz.  Yet  even  these  are  but  a  few  advantages  of 
this  new  sleeving. 


NON-FRAYING  •  FLEXIBLE  •  HEAT-RESISTANT 
NON-INFLAMMABLE  •  WATER-RESISTANT 
NON-CRYSTALLIZING  at  LOW  TEMPERATURES 


The  new  BH  Extra  Flexible  Fiberglas  Sleeving  is 
woven  from  the  choicest  continuous-hlament  Fi¬ 
berglas  yams.  It  possesses  high  dielectric  strength, 
is  water-resistant  and,  like  all  BH  Sleeving  and 
Tubing — is  non-inflammable. 

All  sizes,  from  No.  20  to  5^”,  inclusive,  are 
available.  Write  for  samples  of  this  radically  new 
and  different  sleeving  today — in  the  sizes  you  de¬ 
sire.  Seeing  is  believing!  Bentley,  Harris  Manufac¬ 
turing  Co.,  Dept.  E,  Conshc^ocken,  Pa. 


NON-BURNING  IMPREGNATED  MAGNETO  TUBING  •  NON-BURNING  FLEXIBLE 
VARNISHED  TUBING^SATURATED  AND  NON-SATURATED  SLEEVING 
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GUARD  Your  Screw  Driving  Army 
Against  Injury  and  Absence 

. ^  ^ 

PREVINT 


Pho^o  by  o(  Wor  Information 


KEY  TO  FASTENING 


SPEED  AND  SAFETY 


P«st  Starting  — Driver 
point  automatically 
centers  in  the  recess ...  fits  snug¬ 
ly.  Screw  and  driver  "become 
one  nnit.”  Fumbling,  wobbly 
starts  are  elimimted. 

Nister  Driving  —  Spiral  and  pow¬ 
er  driving  are  made  practical. 
Driver  won't  slip  out  Of  recess 
to  injare  workers  or  spoil  ma- 
ternil.  (Average  time  saving  is 
5(K/^.) 

Insiar  Driving  — Turning  power 
is  fully  utilized  ^  automatic 
centering  of  driver  in  screw 
bead.  Workers  maintain  speed 
without  tiring. 

•attar  Postanings  -  Screws  are 
set-up  uniformly  tight,  without 
burring  or  breaking  heacb.  A 
stronger,  neater  job  results. 


PHIUIPSo^^SaiEWS 


mimsaim 
mism-mooF! 

No  hand-injuries  from  skidding  screw 
drivers!  That’s  the  protection  against 
absenteeism  you  can  get  by  using  Phillips 
Recessed  Head  Screws.  The  scientifically 
designed  Phillips  Recess  automatically 
centers  the  driver  in  the  screw  head  .  .  . 
utilizes  full  turning  power  .  .  .  and 
"brakes”  the  driver  against  skidding! 

Safe,  faultless  screw  driving  no  longer 
means  slow  output.  Old  hands  and  new, 
alike,  work  faster  and  surer  with  Phillips 


Screws.  There  are  no  fumbling,  wobbly 
starts  . . .  slant-driven  screws  ...  or  burred 
and  broken  screw  heads.  Spiral  and  power 
driving  are  made  practical.  In  literally 
thousands  of  plants,  replacement  of 
slotted-head  screws  by  Phillips  Screws  has 
increased  screw  driving  speed  up  to  50% 
. . .  and  has  entirely  eliminated  rejections 
due  to  driver  gouges. 

Compare  the  costs  of  driving  Phillips 
and  slotted  head  screws.  You’ll  find  that 
it  actually  costs  less  to  make  fastenings 
with  Phillips  Recessed  Head  Screws! 


WOOD  SCREWS  •  MACHINE  SCREWS  •  SELF-TAPPING  SCREWS  •  STOVE  BOLTS 


Aatrltoi  S<r««  C*.,  Prt*l<ai*i,  a.  I. 

TIm  BrlcM  C«.,  Watarbury,  Caaa. 

Oaatral  8«fw«  Ca..  CkiM4a>  m. 

Cbaadlar  Pra4«*U  Car?..  ClavataaO,  Obla 
CaaUMutoi  Scraw  Oa.,  Naw  Uakfara,  Mat. 
tiM  Carfcia  Saraw  GatV->  Na«  arttOii.  Caaa. 
Tba  H.  M.  Harfar  Ca.,  CMaaaa,  ill. 


lataraatioaal  Sarav  Ca..  Oabratt,  Mitli. 

Tha  Laoaaa  4  Saaataaa  Ca.,  mavalaatf.  Okla 
Tba  Natiaaal  taraw  4  Mff.  Ca.,  Clevalaab.  OMa 
Wav  KoblMa  Utraw  Ca.,  Kaaaa.  N.  N. 

Tba  Cbartaa  Parkar  Ca..  MtrMaa,  Caaa. 
Parkar-Kalaa  Cara..  Mav  Yarb.  N.  V. 

Pavtaakat  Straw  Ca..  Pawtackat,  S.  I. 


Pherli  Maaetatlorina  Ca.,  Cbicaaa.  Hi. 

Stadiat  Saraw  Ca.,  NarriitatMi,  Pa. 

nmaait  SarataU  4  Ward  Balt  4  Hat  Ca..  Part  Chaatar.N.V. 

Saaalil  Maaataatariaa  Ca..  Wataralila,  Caaa. 

Sbakaaraaf  laa..  CMaaaa.  IN. 

Tha  Saathiattaa  Hardwara  Mfa.  Ca.,  SaaUHattaa,  Caaa. 
Whitaair  Saraw  Cara.,  HaMaa.  H.  H. 
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FOR  TOP  EFFICIENCY  AT  THE  KEY-POINT  IN  A  CIRCUIT 


UTAH  SWITCHES 


EVERY  TIME 


Where  the  human  element  and  mechanical  perfection 
must  combine  to  provide  top  performance,  insist  on  Utah 
Switches.  They  are  time-tested  in  hundreds  of  electrical 
applications  in  industrial  plants  and  on  far-flung  battle- 
fronts. 

There's  a  Utah  Switch  for  virtually  every  circuit 

UTAH  Switches  are  made  to  fit  your  electrical  and 
space  requirements.  Compact  size,  highest  quality 
material  and  precision  manufacture  make  Utah 
Switches  ^erything  a  switch  should  be.  Utah  "Imp” 
push-button  switches  have  the  finest  nickel  silver  or 
phosphorus  bronze  springs  with  integral  contacts. 
Springs  are  fully  insulated  from  the  mounting  bush¬ 
ing.  High-grade  phenolic  insulation  is  used.  They 


are  available  in  three  circuit  arrangements:  "single 
make,”  "single  break,”  one  "break  make.” 

Also  available  are  Utah  Rotary  and  push-button 
jack  switches,  in  long  and  short  types.  Small  and 
compact  in  size,  they  are  made  to  take  minimum 
panel  space.  Full  insulation  is  provided  for  all  elec¬ 
trical  j>arts. 

Take  advantage  of  Utah’s  extensive  electrical  and 
electronic  experience.  Write  today  for  full  informa¬ 
tion  on  Utah  switches. 

UTAH  RADIO  PRODUCTS  COMPANY,  837  Orleans 
St.,  Chicago,  Ill.  Canadian  Office:  560  King  St.  West, 
Toronto.  In  Argentine:  UCOA  Radio  Products  Co., 
S.  R.  L.,  Buenos  Aires.  Cable  Address :  UTARADIO, 
Chicago. 


PARTS  FOR  RADIO,  ELECTRICAL  AMD  ELECTRONIC  DEVICES,  INCLUDING 
SPEAKERS,  TRANSFORMERS,  VIBRATORS,  VITREOUS  ENAMELED  RESISTORS, 
RfIREWOUND  CONTROLS,  PLUGS,  JACKS,  SWITCHES,  ELECTRIC  MOTORS 
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up  our  alley 


Banana  pins  are  one  of  our  basic  products  at  Ucinite.  Turning  them  out  in  large 
quantities  is  a  run-of-the-mill  job  for  us.  We  do  it,  nevertheless,  with  unfailing 
accuracy  and  care. 

We  can  design  banana  pin  assemblies  for  your  particular  needs  and  produce  them 
—  from  start  to  finish  —  under  one  roof  and  one  management. 

Small  jobs  get  the  same  attention  at  Ucinite  as  the  big  ones.  We  have  the  staff 
as  well  as  the  capacity  to  take  them  all  in  stride. 


The  I  ri.\ITI<:  4  0. 

yieu'tonville  60,  Mass. 

DiMsion  of  I  nitcd-C'arr  h'astener'i^orp. 


f 


1 


Speeiatlatm  im  RADIO  A  ELECTRONICS 
LAMINATED  RAKELITE  ASSEMRLIES 
CERAMIC  SOCKETS  •  RANANA  PINS  & 
JACKS  •  PLCGS  •  CONNECTORS  •  ETC. 
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Type  59  M/ca  TranemiWng  Capacitor  typical 
of  Cornell-Dubilier  reiiability,  proven  time 
and  again  under  severe  operating  conditions. 

In  1910  William  Dubilicr  produced  his  first  transmitting  capa¬ 
citor.  Thirty-three  years  of  persistent  research,  and  exacting 
production  standards  have  made  C-D  the  insignia  of  outstand¬ 
ing  quality.  Next  time  you  specify  capacitors,  remember,  there’s 
good  reason  for  this  fact:  there  are  more  C-D  capacitors  in  use 
today  than  any  other  make.  Inquiries  welcomed.  Cornell- 
Dubilier  Electric  Corporation,  South  Plainfield,  New  Jersey. 
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The  importance  cf  Lumarith*  (cel 


lulose  acetate  base)  plastics  in  the 


electrical  field  is  a  well-established  fact. 


In  film 


and  molded  form,  it 


guards  against  dectro-chemical  corrosion 


ELEC 


*Re*.  IT.  S.  Pal.  Off. 
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the  equivalent  of  "free-air”  protection  to  delicate 
electrical  circuits. 

The  illustration  on  this  page  shows  Lumarith* 
in  another  application — putting  its  transparency, 
dielectric  properties  and  toughness  to  full  use. 
These  test  pliers  are  constructed  to  handle  the 
'hot  jobs”  without  danger  of  short  circuits.  The 
husky  service  man  can  bear  down  heavily — 
Lumarith*  has  the  flexural  strength  to  stand 
up  to  his  grip  without  breaking.  Thus, 
Lumarith*  steps  in  to  do  a  job  where  the 
brittleness  of  many  of  the  other  p^astics 
resulted  in  too  much  breakage. 


Molded  by  Kuhn  and  Jacob  Moulding  t  Tool  Cy. 
Trenton,  N,  J.  for  Star  Fuae  Co.,  Inc.,  New  Yjark  Cfty. 


You  ore  invited  to  draw  upon  our  documented 
experience  and  laboratory  data  for  both  your 
short-range  and  long-range  planning.  Cdanese 
Celluloid  Corporation^  The  First  Name  in 
Plastics,  a  division  of  the  Celanese  Corporation 
of  America,  180  Madison  Avenue,  New  York 
City  16. 


«  I 


HEWLETI-fACKARD^.. 


Laboratory  iHstrmtnnts  for ^bfo^Hd  Accuracy 


PALO  ACTO,  CAlTl^eopilA 


JUi^  is  A  war  medai  (or  ooc%uiding  performancaiof^ 
pit>duccioa  of  vicai  war  equipment.  It  isatribute  co^eiheti 
women  in  the  ~bb-  organization  and  a  tribute  to  the  excellence 


qiB^products  of  theireffiam.  ~bp~  instruments  are  today  actually 
enj^g^  in  the  business  of  wcr.  You’ll  find  them  in  the  factories 
where  valuable  war  equipmeift  is  being  built,  in  th^  military  serv 


ices  where  thb  equipment  is  kept  functioning  at  peak,  iaibe  labo¬ 
ratories  where  new  tools  of  war  are  being  perfected.  Every  ifldivid 
hp-  is  proud  to  become  a  member  of  stAll  elite  group  of 
organizations  in  the  U.S.A.whq  have  been  honbn^  in  this  manner,  fn 
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are  Bunnell  Transmitters? 


we  don’t  make  the  biggest 

I » 

transmitters.  And  we  don’t  make 


the  most. 


But  every  one  we  build  is  especially 
designed  for  its  special  purpose. 
And  every  detail  of  every  part  of 
every  transmitter  must  be  meticu¬ 
lously  correct. 


Call  it  idealism.  Or  perfectionalism. 
It’s  good  business  for  us.  And  bener 
performance  for  you!  ,• 


GENERAL  OFFICES:  215  Fulton  St.,  New  York  City  •  FACTORIES  at  Brooklyn,  N.  Y. 


Q)e6^n€n^  and 
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Comloc  high  »p«*d  fo»t*n»r» 
op«rat«  with  a  quarter  turn  of 
Hm  Krewdriver.  They  »ecure 
doors  and  accetf  panels  in 
metal,  plastic  or  plywood. 


Stud  Assembly  Is  easily  inserted 
or  removed  os  o  unit.  Selection 
of  correct  site  at  final  assembly 
allows  for  cumulated  toler¬ 
ances.  Cross  pin  is  permanent. 


A  compi«t«  lin«  p«rmit«  Ml«ction  of  Com  Collor  oxoctly  suitod  to  tHo 
opplicotion.  Flocrfing  typo  allows  wp  to  alignmont  in  any  diroction. 


CAMLOC'S  stud  head  clearly  visibife  above  the 
panel  indicates  that  the  fastener  is  unlocked.  A 
flush  stud  head  gives  assurance  that  Comloc  has  secured 
firmly,  the  members  to  which  it  is  attached.  Many  such 
unique  features  make  Comloc  High  Speed  Fasteners  an 
important  part  of  today's  fighting  aircraft.  Comloc 
eagerly  awaits  the  day  when  this  modern  method  of 
securing  doors  and  access  panels  will  be  available 
to  peacetime  products  of  metal,  plastic  and  plywood. 
Write  for  catalog. 


FASTENERS 


CAMLOC  fastener  corporation,  42C  lEXINGTON  AVE.,  new  YORK  17,  N.Y.  *5410  WILSHIRE  BLVD.,  lOS  ANGELES 


r.  1943,  Camloc  Fatteocf  Coporuioo 
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all  Communications' Needs 


Built  for  highest  efficiency  and  powered 
by  long-life  I.  T.  &  T.  Selenium  Rectifiers, 
Federal  Battery  Chargers  and  Power  Sup¬ 
plies  are  available  in  all  types  and  sizes, 
in  a  wide  range  of  ratings,  to  meet  every 
communications  requirement  —  tele¬ 
phone,  telegraph,  signaling  and  alarm 
systems.  The  many  types  include  auto¬ 
matic  regulated  noiseless  chargers  and 
battery  eliminators,  manually  operated 
units  and  non-filtered  types. 

Federal  Battery  Chargers  and  Power  Sup¬ 
plies  provide  important  operating  advan¬ 
tages;  no  routine  maintenance;  no  radio 


. . .  po#^lifl.T.&T.  Selenium  Rectifiers 


rederal  Telephone  and  Radio  Corporation 


SELENibM  RECTIFIER  DIVISION 


IIN  Pntalc  «n. 

East  Hmrt,  Nnr  lanty 
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^  interference;  hum-free  output;  high  over¬ 
all  efficiency.  They  are  for  use  on  com¬ 
mercial  AC  circuits;  they  are  rugged  and 
compact  and  have  a  minimum  of  critical 
materials. 


The  “power  unit”— the  I.T.&T.  Selenium 
Rectifier  introduced  and  manufactured 
by  Federal  —  is  standard  in  the  electrical 
field.  Its  freedom  from  moving  parts,  its 
wide  temperature  operating  range,  its 
capacity  for  overload  and  unlimited  life, 
assure  stable  and  satisfactory  perform¬ 
ance.  ■  Consulting  engineering  services 
available  from  Department  H. 


Typical  Automatic  Noiseless 
Telephone  Battery  Charger 


WHAT  IS  THI  MITAPLAST  PKOCISST* 

It  it  a  process  for  clectroplatiRg  o  smooth  non-porout 
adhesive  metal  coatieq  ie  aey  desired  thickness,  on  non* 
conductive  surfaces.  Various  metals  or  methods  of  plating 
can  be  used  ta  insure  one  or  a  combination  of  desired 
properties  of  high  conductivity,  resistance  te  vibrational 
stresses,  dimentional  stability  and  elimination  of  mois¬ 
ture  absorption. 

WHAT  ARI  SOMI  APPUCATIONST 

A  popular  application  of  Melaploting  is  shown  in  the  above  pho¬ 
tograph  of  a  silver  plated  loop  antenna.  Metaplating  provides  a 
strong  feather  weight  shield  to  eliminate  precipitation  static  and 
to  increase  the  “O"  af  the  loop. 

Also  shown  is  a  thirty  inch  antenna  mast  used  on  combat  planes. 
It  is  built  of  Compreg  Wood  and  Metaplated  with  copper  to 
Signal  Corps  specifications. 

Pictured  also  is  on  electrostatically  shielded  housing  Metoplated 
with  a  base  coot  of  copper  and  finished  with  cadmium  for  corro¬ 
sion  resistance.  Weight  and  expensive  machine  work  are  eliminated 
by  the  use  of  a  tight  plastic  for  this  complicated  housing. 

Easily  printed  and  weight  saving  plastics  can  be  used  for  instru¬ 
ment  panels  by  Melaploting  on  the  back  any  desired  thickness  of 
metal  for  grounding  or  electrostatic  shielding. 

.  The  disc  pictured  at  left  is  on  example  of  a  combination  insulating 
ond  conducting  surface  Metoplated  in  specific  areas  for  control  of 
precise  electrical  equipment. 

Write  or  wire  our  L  'q^ieering  Department  concerning  your  problem. 


★ 


I  METAPLAST  CORPORATION 


205  WEST  19th  STREET 


NEW  YORK  11.  N.  Y, 


PAINTED  TON  FLCCTNONIC  LANONATONiCS.  INC.,  tV  NCNTON  CLANK 


fXEC 


Laboratories,  ixc 


E'L  ELECTRICAL  PRODUCTS  —  Vibrator  Power 
Supplies  for  Communications  .  . .  Lighting  . .  .  Electric 
Motor  Operation  .  .  .  Electric,  Electronic  and  other 
Equipment  ...  on  Land,  Sea  or  in  the  Air. 


NOT  HERE.  Hirohito! 


nient  are  teaming  together  to  prodiiee  tlie  deail- 
liest  wea|K>ns  the  worhl  has  ever  kiumn.  Anil  nat¬ 
urally,  we're  proiiil  that  E’L  eipiipinent  is  giving 
a  giMtil  aeeoiint  of  itself  on  FT  boats. 

The  wiilespreail  ii.se  of  E'L  Vibrator  Power 
Supplies  as  stanilani  equipment — on  land,  sea  and 
air — for  radio,  lighting,  eoininnnieations.  ete. — 
wherever  eleetrie  eiirrent  must  he 
changed  in  voltage,  frequency  or  type 
—  is  evidence  of  the  efheieney  and  rug¬ 
ged  de|)endahility  of  E’L  products. 


#  So  sorry,  son  of  heaven,  but  the  answer  is 
"NO!  You  can’t  land  here!”  .  .  .  >iot  with  these 
gallant  little  sluggers,  the  I’T  boats,  on  the  job. 
They’re  tough.  They’re  fast.  'Phey  never  sleep. 
And  whatever  the  iK'casion  demands,  they’ve  got 
what  it  takes. 

As  a  concentrated  package  of  poi.son  for  the 
Axis,  the  FT  boats  are  an  outstanding  example  of 
the  way  American  engineers,  workers  and  manage- 


E’L  Tandem  Type  Vibrator  — 

For  chaiiKiiiK  DC  to  AC  in  \  i- 
brator  I’ower  Supplies.  Deliv¬ 
ers  as  miieli  as  T.'iO  uatts  DC 
or  AC.  Input  \  <>ltage:  t-220 
volts;  Input  attage  Hating 
(max.):  125-1000  watts,  de- 
(H-nding  u(N>n  input  voltage; 
Freqiieneies:  60,  100,  120 
standard;  20-120  available 
range;  effective  life:  1500  hrs. 


SPECIAL  DELIVERY  for  19  Hermannstrasse,  Munich 


Mext  door  delivery’s  no  good  . . .  only 
a  second-rate  beer-hall  there.  But  in 
just  95  seconds,  Mr.  Goering’s  Diesel 
factory  at  Number  19  will  be  going  out 
of  business  for  good.  No  mistake! 

The  stunning  accuracy  of  American 
pin-point  bombing  holds  out  more  than  • 
a  promise  that  we’ll  inevitably  smash 
the  axis.  Through  it,  we’re  proving  a 
unique  ability  to  weld  men,  ships  and 
instruments  into  units  of  deadly  accu¬ 
rate  efficiency.Today  these  units  domi¬ 
nate  the  world’s  military  thought.Think 


what  they’ll  do  tomorrow  . .  .  when  the 
world’s  wide  skyways  beckon  1 
Make  no  mistake,  the  precision  in¬ 
struments  are  as  fully  Important  as  the 
other  components  of  these  units.  Boes 
builds  electrical  and  navigational  instru¬ 
ments  that  afford  extreme  precision  and 
reliability  . . .  exact  performance  at  any 
altitude,  any  attitude,  any  temperature. 
Tomorrow  they’ll  be  built  for  .  .  .  who 
can  tell?  There  will  be  new  methods  for 
new  uses,  certainly  .  .  .  but  Boes  will 
engineer  and  build  them,  too. 


MANUFACTURERS  OF  ELECTRICAL  AND  NAVIGATIONAL  INSTRUMENTS  FOR  AIRCRAFT 


STAMPS  SPEED  VICTORY  •  BONDS  HELP  EVEN  MORE  •  HOW  ABOUT  AN  EXTRA  ONE  TODAY? 

f  LECTRONICS  —  December  1943  73 


Whenever  Direct  Current  Is  Required  from  an  A.  C.  Source 


METALLIC 

RECTIFIERS 


Copper 

Sulphide 


or 

Selenium 


from  Milliwatts  to  Kilowatts! 


I  they  an 
ITechrac 


[tlECl 


THE  BENWOOD  LINZE  COMPANY  •  ST.  LOUIS,  MO. 

Designers  and  manufacturers  of  Copper  Sulphide  and  Selenium  Rectifiers, 

Battery  Chargers,  and  O.C.  Power  Supplies  for  practicolly  every  requirement. 


Mf  you  have  an  A.C.-D.C.  conversion 
problem  let  our  engineers  help  you.  We 
have  successfully  produced  many  appli¬ 
cations  formerly  thought  impractical. 

B-L  Metallic  Rectifiers  have  been  favor¬ 
ably  known  to  the  electrical  industry  for 
Write  today  for  Bulletin  72  giving 


many  years  for  their  reliability  and  effici¬ 
ency. 

We  invite  the  submission  of  your 
A.C.-D.C.  conversion  problems.  We  are 
equipped  to  render  a  thorough  engineer¬ 
ing  service— at  no  obligation, 
details  about  B-L  Metallic  Rectifiers. 
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MASTER  ENGINEERING  TAKES 
NOTHING  FOR  GRANTEO 


equipment  of 

A 

u  high  .'a  stage  of  precision  as  it  is  possible  to  produce. 
In  fact  some  of  today’s  mass  production  is  infinitely 
better  than  the  hand  made  originals. 

The^  products  of  Techrad  arc  mass  produced  and 
they  are  backed  by  a  high  order  of  engineering.  Thus 
Techrad  is  able  to  provide  radio  equipment  in  volume 


everything 

from  small  parts  to  complete  transmitters.  For  this 
reason  Techrad  products  are  much  in  demand  for 
exacting  wartime  jobs  today.  Tomorrow  Techrad  will 
again  devote  its  resources  and  skill  to  the  advancement 
of  radio  communications  in  all  the  peacetime  applica¬ 
tions  as  it  has  done  for  10  years. 

Remember  the  name  Techrad _ and  remember  too 

that  Techrad  stands  for  sound  engineering  first  and 
mass  production  second  . . .  the  one  assuring  near  per¬ 
fection  in  the  other. 


TECHRAD  PRODUCTS 

Over  10  years  Continuous  Experience 

Technical  Radio  Company,  275  Ninth  Street,  San  Francisco,  California 

Export  Agents:  FRAZAR  &  HANSEN,  3oi  Clay  Street,  San  Fraucisco,  California,  U.S.A. 
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l>  MV/llllfinil  INC. 

15  SOUTH  THROOP  STREET-CHICAGO 
PRECISION  manufacturers  AND  ENGINEERS  OF  RADIO  AND  ELECTRICAL  EQUIPMENT 


For  many  years  before  the  war,  Edwin  I.  Guthman  &  Co.  was  especially  known  for  manu¬ 
facturing  better  coils.  With  war  came  greater  demands  upon  our  facilities. . .  U.  S.  Army  and 
Navy  orders  for  many  diversified  radio  parts . . .  expansion  of  our  plant .  .  .  the  addition  of 
many  new  manufacturing  departments.  All  manufacturing  and  assembling  of  these  many 
units  was  done  in  our  own  completely  equipped  plant.  Thus,  our  engineers  and  skilled 
personnel  gained  a  broader  experience  i,i  modern  radionics.  Now,  we  are 
&  ^  concentrating  all  this  technical  experience  In  the  engineering  and 

production  of  Guthman  Super- 
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On  some  far-off  battlefield  a  soldier  lies  wounded. 
Perhaps  he's  your  boy  or  the  son  of  a  neighbor.  A 
pint  of  blood . . .  just  one  pint  of  blood . . .  may  mean 
the  difference  between  life  and  death.  You  can 
render  no  finer  service  to  America  than  to  donate 
a  pint  of  your  blood  regularly  to  the  Red  Cross. 


TEST  ASSIGNMENT 

ECA  has  along  with  other  manufacturers,  been  assigned  a  num¬ 
ber  of  spei^ialized  tasks  in  the  war  effort.  One  of  these  is  the 
production  of  test  equipment  for  air  fighters.  This  assignment  is 
being  fulfilled  with  a  knowledge  growing  out  of  more  than  30 
years  of  diversified  radio  and  electronic  techniques. 

During  these  years,  most  of  our  executives  and  personnel  have 
functioned  as  one  unit.  We’ve  worked  together,  experimented 
together,  learned  together.  Accordingly,  ECA  assignments  have 
been,  still  are,  and  will  be  delivered  as  promised  .  .  .  to  your 
fullest  satisfaction.  100%  In  war  work  . . .  occasionally,  however, 
production  schedules  enable  us  to  accept  additional  contracts. 


ELECTRONIC  CORP.  OF  AMERICA 


45  WEST  18th  STREET  •  NEW  YORK  II,  N.Y.  •  WATKINS  9-1870 
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THE  IMPERISHABLE  QIALITY  OF  A  GEM 


PBiDE  of  craftsmanship  which 
produced  the  exquisite  ste* 
atite  cameos  and  intaglios  of  the 
ancient  Greeks  and  Romans 
lives  today  in  the  fine  workman* 
ship,  characteristic  of  AlSxMao 
Steatite  Ceramic  insulators  for 
electronic  uses. 

And  the  imperishable  qualifies 
of  those  ancient  steatite  gems 
that  have  siirvived  thousands  of 
years  are  present  in  greater 
measure  in  AlSiMag  Steatite 
Ceramics. 

Permanent  in  their  hardness, 
strength  and  rigidity . . .  impervi* 


ous  to  heat  up  to  1000°C . . .  insu* 
lating  qualifies  imimpaired  even 
with  arc-overs  . . .  impervious  to 
moisture  .  .  .  AlSiMaq  Steatite 
Ceramics  perform  in  a  manner 
impossible  of  perishable  organic 
materials. 


AlSiMag  is  produced  in  a 
variety  of  bodies  with  electrical 
properties  to  fit  your  require¬ 
ments.  Our  Research  and  Engi¬ 
neering  staff  will  gladly  cooper¬ 
ate  in  designing  Steatite  Ceramic 
Insulation  for  economy  in 
production. 


i  - 

'I 


I  - 


STEATITE  CERAMIC  ELECTRICAL  INSULATION 
.  FOR  ELECTRONIC  USES 


AMERICAN  LAVA  CORPORATION 


CHATTANOOGA  '5  TENNESSEE 


Enlarged  Illustration  of  the  shape  of  the 
hole  through  the  Diamond  Die.  Unless  thehole 


Drilling  a  Diamond.  The  hole  is  bored  with 
fine  diamond  dust  placed  on  the  end  of 
the  needle.  The  machine  shown  was  devel¬ 
oped  by  Philips. 


Wire  Drawing.  As  it  is  difficult  to  illustrate 
fine  wire  being  drown  to  smaller  diometer, 
o  machine  for  reducing  heavier  wire  is 
here  pictured. 


Precision  manufacture  by  North  American  Philips  is  exemplified  Frequency  Meters;  Tungsten  and  Molybdenum  in  powder,  rod. 
in  the  Diamond  Die  and  Wire  Draw  ing  Divisions.  Machines  wire  and  sheet  form;  Tungsten  Alloys;  Fine  Wire  of  pra(  ti«  d!!< 
both  for  making  diamond  dies  down  to  .0005  of  an  inch  and  all  drawable  metals  and  alloys:  bare,  plated  and  enameled; 
drawing  wire  to  that  diameter  are  Philips  developments.  Diamond  Dies;  High  Frequency  Heating  Equipment. 

The  tiny  hole  drilled  through  the  diamond  to  make  the  die  not  And  for  Victory  tve  say:  Buy  More  War  Bonds. 
only  must  be  exactly  the  diameter  specified,  but  it  must  have 
a  smooth,  cone-shaped  opening,  as  illustrated.  The  operation 
may  take  weeks.  The  drilling  is  under  constant  inspection  for 
accuracy  through  a  powerful  microscope. 

This  example  of  precision  craftsmanship  is  but  one  of  many  in 
the  wide  background  of  research  and  development  of  our  engineers. 

is  being  used  to  hasten  Victory;  tomorrow 
aid  Industry. 

Eor  our  Forces  we  make  Quartz  Oscillator  Plates;  Ampli-  NORTH  AMERICAN  PHILIPS  COMPANY,  INC. 

fier.  Transmitting,  Rectifier  and  Cathotle  Ray  Tubes  for  land.  Executive  Offices:  100  B^st  42nd  Street 

sea  and  air-borne  communications  equipment.  New  York  17,  New  York 

For  our  tear  industries  we  make  Searchray  (X-Ray)  apparatus  Main  factory  in  Dobbs  Ferry,  New  York;  other 

for  industrial  and  research  applications;  X-Ray  Diffraction  factories  at  Lewiston,  Maine  (Omet  Division); 

Apparatus;  Electronic  Temperature  Indicators;  Direct  Reading  Mount  Vernon,  N.  Y.  (Philips  Metalix  Corp.) 


Today  this  knowledge 
it  will  be  available  to 


niorelco 
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is  correctly  shaped  for  the  material, the  wire 
will  break  when  it  is  drawn  through  the  die. 
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Key  to  a  worid  within  a  worid 


SYLVANIA 


ELECTRIC  PRODUCTS  INC.  famrlir  Riindi  Sylmli  Cirpitiliii 

IXfCUTIVE  OFFICESt  SOO  FIFTH  AVENOE,  NEWYOEK  It,  N.V. 


KADIO  TUBES,  CATHODE  KAY  TUBES,  ELECTKONIC  DEVICES,  INCANDESCENT  LAMPS,  PLUOKESCENT  LAMPS,  FIXTURES  AND  ACCESSORIES 


MOINO  TNI  HOMU  »ONT»  *VNOWr-HOW"— Svlvania  Ruoretcwnt  Lumps  ond 


Rxtims  giv*  war  workors  tha  iighe  they  need  to  produce  their  arindmeht 
mirodes.  Sylvania  Radio  Tubes  bring  the  newt  of  the  woHct  to  the  Ahwican 
family,  keep  our  people  mentolly  alert.  Sylvania  Incandescent  Lamps 
econoraicolly  protect  the  eyes  of  the  American  family.  Indeed,  the  Sylvania 
nome  now,  as  olways,  means  the  ultimote  in  product  performonce. 


To  inspea  metal,  judge  its  inner  worth  with  the  aid 
of  electronics,  is  to  add  a  vital  chapter  to  war  industry’s 
book  of  knowledge.  More,  it  is  to  write  a  preface  to  the 
mightier  book  of  the  future. 

This  same  science  of  electronics,  which  finds  the  struc¬ 
tural  flaw  in  war  metal,  holds  great  possibilities  whose 
commercial  use  awaits  only  the  welcome  day  of  peace. 


Infinite  additions  to  the  knowledge,  the  safety,  the 
comfort  of  modern  man  continuously  reveal  them¬ 
selves  in  the  quick  flutter  of  the  elearonic  mbes. 

This  is  an  inspiring  reason  why  at  Sylvania,  in  our 
work  with  electronics,  as  in  everything  else  we  do  to 
widen  the  range  of  the  eye  and  the  ear,  we  set  for 
ourselves  a  single  goal  —  the  highest  standard  known. 


December  J  943  —  ELECTRONICS 


FOR  \/Ud44Q4UU4i^  iTUHtUCUCn 
OF  VARIABLE  AIR  CONDENSERS 


Radio  Condenser  Company  has  been  awarded  the  coveted 
Army-Navy  *‘E”. 

Of  this  award  we  are  proud. 

it  means  we  are  succeeding  in  our  efforts  to  supply  our 
armed  forces  with  quality,  and  quantity,  variable  air  con¬ 
densers. 

Today  these  condensers  are  being  used  exclusively  by 
the  branches  of  our  armed  forces  —  land,  sea,  air. 

Tomorrow,  they  will  be  available  to  all  manufacturers 
of  radio  sets. 

In  planning  your  post-war  radio  manufacture,  plan  to 
use  Radio  Condenser  Company  products:  variable  air  con¬ 
densers  and  push  button  tuning  devices. 


RADIO  CONDENSER  CO. 

CAMDEN,  N.  J. 

RADIO  CONDENSER  CO.  LTD.,  TORONTO,  CAN 
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One  of  the  first  requisites  of  military  strategy  is  secrecy, 
with  the  odds  favoring  the  surprise  element.  Where¬ 
abouts  of  an  Armada  can  hardly  be  kept  unknown  to  a 
cautious  and  inteiligent  adversary,  when  continuous 
radio  intercommunication  "beams”  the  task  force  .  .  . 
and  presents  the  foes  with  an  excellent  radio  "fix”. 
One  of  the  simpler  methods  utilized,  is  to  transmit  key 
commands  from  a  source  outside  the  battle  area  to  the 
attacking  vessels.  These,  in  turn,  blast  fourth  the  orders 
from  bridge  to  deck  to  auxiliary  ships,  through  the 
medium  of  electronic  voice  amplification.  Thus  the 
blacking  out  of  radio  and  blinker  signals  has  advanced 
a  new  technique— the  limited  range  of  which  assures 
the  desired  secrecy. 

Electronic  tubes  are  vital  components  in  this  phase  of 
the  war  effort,  just  as  they  are  in  every  other  branch 
of  the  Armed  Forces.  Their  multitudinous  uses  in  war 
will  only  be  surpassed  by  the  tremendous  peace-time 
incorporations  now  in  process.  Inquiries  ere  invited. 


EUCTRONK  ENTERPRISES,  INC 


65'6?.  SEVENTH  AVENUE,  NEWARK,  4,  NEW  lERSEV 

ElfORI  DEPr  Vi  .EPREN  SIREEI  HEW  TDPK  EIIIT  H  1  CABLE  AOORESC:  SIRIONIRICE.H  1 
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Converter  with  17 


ASSOCIATE  COMPANIES:  THE  AJAX  METAL  CO.  Ne*.F«rre«s  fagot  Motof  tor  foaadry  aso. 
AJAX  ELECTRIC  FURNACE  CORPORATION.  Ajax-Wyatt  ladwctioa  Fvraocos  lor  aioltlag. 
AJAX  ELECTRIC  CO.,  INC  A|ox>Huftgroa  Salt  lot^  Furaoco  aad  Rosistoace  Typo  CItctrk  Faraacot. 
AJAX  ENOINEERING  CORPORATION.  Alaaifavm  klelthg  Faraacos. 


LOOKING 

^S4e  ^44ti4Ae> 


pound  Furnace 


15  to  60  Kw. 

Tube  Converter 


^  f  ■  ’ 


If  the  history  of  metals  in  this  war  is  ever  written  in  foil,  the 
contribution  of  laboratory  technicians  will  be  revealed. 

Most  of  the  alloys  now  in  use  were  first  melted  in  a  small 
AJAX-NO RTHRUP  furnace.  The  fast  melts,  perfect  con¬ 
trol,  ability  to  vary  or  duplicate  and  the  comfortable  work¬ 
ing  conditions  are  known  to  most  of  the  university  and 
industrial  metallurgical  laboratories  in  the  country. 

But  as  these  men  now  work  to  solve  war  problems  they 
get  glimpses  of  the  future  too.  The  tremendous  increase  in 
the  use  of  high  frequency  for  testing,  pilot  plants,  large 
scale  melting,  heating  and  brazing,  are  like  handwriting  on 
the  wall. 


They  see  the  vision  of  duplicating  laboratory  discoveries 
in  future  quantity  peace  time  production  with  a  certainty  as 
to  results,  timing  and  cost. 

Only  a  few  of  the  smaller  AJAX-NO  RTHRUP  furnaces 
are  shown  on  this  page. 

AJAX  furnaces  range  from  1  oz.  to  8  tons  and  from  60 
to  1 ,000,000  cycles.  Oscillators,  tube  converters,  and  motor 
generators  provide  the  power.  AJAX  also  provides  the 
experience  that  has  successfully  solved  hundreds  of  unusual 
problems  from  brazing  fuse-seat  liners  to  hardening  razor 
blades  or  melting  special  alloys  at  the  rate  of  44  tons  in 
24  hours. 


Catalogs  on  heating,  melting,  or  laboratory  units  will  be 
sent  on  request.  Inquiries  from  manufacturers  desiring  to 
incorporate  electronic  heating  in  their  post-war  products 
are  particularly  welcome. 


r 


iJt:. 


laboratory  Standards  . . .  Procision  DC  and 
AC  Portables  .  .  .  Instrument  Transfomers 
.  .  .  Sensitive  Relays  .  .  .  DC,  AC,  and 
Thermo  Switchboard  and  Panel  Instruments. 


WESTON 


Specialised  Test  Equipment  .  .  .  Light 
Measurement  and  Control  Devices  .  .  . 
Exposure  Meters. ..Aircraft  Instruments... 
Electric  Tachometers. ..Dial  Thermometers. 


FOH  OVER.  SS  YEARS  MJEABERS  MN  ELECTRMCAL  3§EASVRi\G  MNSTRVMENTS 
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•  The  growing  use  of  electronic  dev  ices  and  other  sensi¬ 
tive  circuits  throughout  industry  poses  no  new  instru 
ment  problems  for  contractors  or  maintenance  depart¬ 
ments  WESTON  equipped.  The  familiar  Model  785,  with 
its  high  sensitivity  and  broad  range  scope,  answers  these 
newer  measurement  requirements.  But  more  ...  it  also 
covers  most  of  the  usual  maintenance  needs. 

Model  785  furnishes  another  example  of  WESTON’S 
engineering  foresight  .  .  .  designing  instruments  always 
with  the  needs  of  to-morrow  in  mind.  Other  WESTONS, 
equally  important  for  efficient  maintenance  in  the  days 
to  come,  are  the  time-saving  WESTON  Clamp  Ammeter, 
and  the  WESTON  foot  candle  meters  which  measure  all 
types  of  lighting  direct  .  .  .  without  correction  factors. 
Weston  Electrical  Instrument  Corporation,  6 1 8  Freling- 
huysen  Avenue,  Newark  5,  New  Jersey. 


RANGES 

D-C  Voltag*— Maosuramenfe  from  10  millivolts 
to  1 000  volts  (20,000  ohms  par  volt)  in  full  seal* 
tangos  of;  1/10/50/200/500/1000  volts.  (Up 
to  5000  volts  with  vary  compact  oxtornal  mul- 
tiplior.) 

A-C  Vollaga  — Maacuramanfs  from  0.1  to  750 
volts  (1000  ohms  per  volt)  in  full  scale  ranges 
of;  5/15/30/150/300/750  volts. 

D>C  Currant  — Maasuramenis  from  0.5  micro¬ 
ampere  to  10  amperes,  in  full  scale  ranges  of; 
50  microamperes,  1/10/100  milliamperes,  1/10 
amperes.  (Higher  ranges  with  external  shunts.) 
A-C  Currant  —  Measurements  from  1 0  milliam¬ 
peres  to  10  amperes,  in  full  scale  ranges  of; 
.5/1/5/10  amperes.  Higher  ranges,  up  to  1000 
amperes,  with  external  current  transformers. 
Rasistanca  — Measuremantf  from  0.5  ohm  to  30 
megohms  in  full  scale  ranges  of;  3,000/30,000/ 
300,000/3  mag./30  meg.  Center  scale  values 
are;  25/250/2,500/25,000/250,000  ohms. 
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To  All  Our  Trkuch  in 
The  Electronics  Tield 
Lots  of  Good  Wishes 
for  Christinas 


\ 


For  today's  more  critical  standards  in  high  frequency  insulation,  there  is 
nothing  more  practicably  perfect  than  mykroy.  .  .  .  mykroy  is  the  last 
word  in  low-loss  dielectrics.  It  is  glass-bonded  mica  in  its  most  advanced 
form.  .  .  .  MYKROY  molds  readily  and  bonds  well  with  metals.  It  can  be 
machined  to  close  tolerances  ...  is  virtually  impervious  to  moisture.  .  .  . 
There  Is  no  longer  any  shortage  of  mykroy.  With  greatly  increased  facili¬ 
ties,  our  Clifton  plant  can  fill  orders  for  any  amount  of  stock  (sheets  and 
rods)  or  manufacture  component  parts  to  your  specifications.  Ample  stocks 
are  available  at  our  Chicago  plant. 

Write  for  detailed  information.  Bring  us  your  insulating  problems. 


*  MYKROY  has  such  good  structural 
qualities  that  it  con  be  formed 
into  a  wide  range  of  shopes,  such 
as  these  block  letters. 

EXCLUSIVE  MANUFACTURERS 

70  CLIFTON  BOULEVARD 
CLIFTON,  NEW  JERSEY 

Chicago  47 

1917  No.  Springfield  Ave. — Tel.  Albany  4310 
Export  Department 

85  Broad  Street,  New  York  4,  N.  Y. 


at  this  demonstration  of  Farnsworth  Television 


Near  where  Ben  Franklin  revealed  his 
electrical  discoveries,  other  American 
scientists  in  1934*  first  demonstrated 
to  the  public  a  new  modern-day  wonder 
.  .  .  electronic  tele\nsion. 

Using  equipment  developed  and 
built  by  Farnsworth  engineers,  the 
showing  drew  crowds  to  Philadelphia’s 
famed  Franklin  Institute  to  see  a  prac¬ 
tical  exhibition  of  electronic  television. 

Today,  the  original  Farnsworth 


Dissector  Tube,  cathode  ray  tubes,  syn¬ 
chronizing  devices  and  circuits  have 
been  brought  to  high  perfection. 
Parallel  research  in  both  tubes  and  cir¬ 
cuits  has  produced  important  develop¬ 
ments  in  Farnsworth  transmitting  and 
receiving  equipment. 

Hastening  the  day  of  country  wide 
television  are  Farnsworth’s  100%  war 
production,  Farnsworth  consumer  ad¬ 
vertising,  and  Farnsworth  research 


Itarnsworth 

TELEVISION 
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(which  has  continued  uninterruptedly 
for  18  years).  After  the  war,  which  has 
slowed  television’s  public  growth,  but 
advanced  its  technical  development, 
well  be  well  equipped  to  help  and 
serve  you. 

*  Another  in  a  series  of  advertisements  depict¬ 
ing  milestones  in  the  history  of  television. 


Look  for  the  Farnsworth  Television  adver¬ 
tisement  in:  November  15  Newsweek  and 
November  27  Collier’s. 


•  Fornsworfli  Television  &  Radio 
Corporation,  Fort  Wayne  1,  Indiana. 
Farnsworth  Radio  and  Television 
Transmitters  and  Receivers;  Aircraft 
Radio  Eqnipment;  the  Farnsworth 
Dissector  Tube;  the  Capehart,  the 
Capehart'Fanamnse;  the  Farnsworth 
Fhonogrooh-Radio. 
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CLARE  RELAYS 

"Custom-Built”  Multiple  Contact  Relays  for  Electrical/  Electronic  and  Industrial  Use 
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VIBRA 


SHOCK? 


EXP 


This  CLARE  Type  G  Relay 
Withstands  Them  All! 


Spring  bushing  insulators  are  made  of 
Bakelite  rod  under  patented  process.  Re¬ 
sist  vibration  and  withstand  heavy  duty 
service. 


Pouble  arm  armature  assembly  of  stain¬ 
less  steel  shaft,  operating  in  a  marine  brass 
yoke  Heelpiece,  core  and  armature  assem¬ 
bly  of  magnetic  metal. 


This  Clare  Type  G  Relay  has 
come  through  the  rigorous  tests 
of  war  with  flying  colors.  Its  abil¬ 
ity  to  withstand  unusual  shock, 
vibration  and  exposure  has  been 
proven  time  and  time  again  in  air¬ 
craft  use,  in  radio  equipment,  com¬ 
passes  and  controls  of  all  kinds. 

Clare  Type  G  is  a  short  coil  relay — 
just  214'  X  2 Vi'  X  IVi'  and  weighs 
but  6Vi  ounces.  Coils  are  carefully 
wound  to  exact  turns  on  precision 
machines.  They  are  protected  with 
a  transparent  acetate  covering  and 
are  available  impregnated  with  spe¬ 
cial  varnish.  The  pile-up  shown  is 
of  nine  springs,  but  as  many  as 
twelve  springs  can  be  used. 

Permanency  of  the  spring  tension 
is  assured  by  the  way  in  which  the 
spring  pile-up  is  assembled.  Heel¬ 
piece  and  pile-up  are  placed  in  a 
hydraulic  press  while  automatic 
screw  drivers  tighten  the  high 
tensile  screws  which  hold  the  pile- 
up  to  the  heelpiece. 


High  voltage  spnng  pile-up  lasulators  of 
special  heat  treated  Bakelite.  Has  mini¬ 
mum  cold  flow  properties,  low  moisture 
absorption  content;  and  permits  punching 
without  cracks  or  checks. 


Contacts  of  rare  metals  or  special 
alloys  can  be  used  either  flat  or 
hemispherical  and  in  sizes  from 
.062 '  to .  1 87 5 '  diameter.  The  core, 
heelpiece  and  armature  are  made 
from  the  highest  quality  magnetic 
iron.  This  is  purchased  to  rigid 
specifications  and  carefully  an¬ 
nealed  in  precision  controlled 
furnaces  in  our  own  factory. 


Type  G  like  all  Clare  “custom 
built”  relays  can  be  accurately 
adapted  to  the  specific  require¬ 
ments  of  your  design.  We  will  be 
glad  to  work  with  you  to  that  end. 
Let  us  know  what  your  relay  prob¬ 
lem  is.  Our  engineers  will  be  glad 
to  put  our  years  of  relay  experi¬ 
ence  at  your  service. 


Send  for  the  Clare  catalog  and 
data  book.  C.  P.  Clare  &  Com¬ 
pany,  4719  West  Sunnyside  Ave., 
Chicago  (30),  Ill.  Sales  engineers 
in  all  principal  cities.  Cable  ad¬ 
dress:  CLARELAY. 


Conucts  are  welded  to  nickel  silver 
springs  by  special  process.  May  be  of 
precious  metals  or  alloys  in  12  different 
standard,  or  special,  types  and  sites. 


8b  Olam® 
8000  Turns 
#  34  Formex 

C.P.  CLAP^  A  CO 
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Eimac  250T 


he  amateur  is  still  in  radio... 

All  through  the  development  of  radio  communications  you’ll  find  the 
mark  of  the  radio  amateur.  His  desire  to  accomplish  the  seemingly  im¬ 
possible  and  the  rough  treatment  he  gave  his  "ham  rig”  helped  create 
and  develop  better  radio  technique.  Thus  the  radio  amateur  is  directly 
responsible  for  much  of  the  superior  radio  and  electronic  equipment 
being  used  by  the  military  services  today.  Eimac  tubes,  created  and  de¬ 
veloped  in  the  great  amateur  testing  ground  are  a  good  example.  They 
had  to  possess  superior  performance  capabilities  in  order  to  become 
first  choice  of  the  leading  radio  amateurs. 

Their  ability  to  withstand  me  nentary  overloads  of  as  much  as  600% 
and  their  unconditional  guarantee  against  premature  failures  due  to 
gas  released  internally  are  two  potent  reasons  why  they  are  today  first 
choice  of  the  leading  electronic  engineers  ^  , 

throughout  the  world 

Today  the  radio  amateur  is  off  the  air  as  an  am-  ^ 

ateur  but  he’s  still  in  radio  as  a  professional.  And 

wherever  he  is ...  in  the  army,  navy  and  marine  ' 

corps ...  in  the  great  electronic  laboratories  and 
factories  ..  he’s  still  using  Eimac  tubes. 


eat  electronic  laboratories  and 
ill  using  Eimac  tubes. 

EITEL-McCULLOUGH,  Inc.,  SAN  BRUNO,  CALIF. 

*'  Plants  at:  Salt  Laic*  City,  Utah  and  San  Bruna,  California 

Expert  Asemli:  FRAZAR  &  HANSEN,  jot  Clay  StrttI, 

Ssm  Frmnfiscy,  Calif»mim,  U.  S.  A. 


]  VULCANIZED  FIBRE  ★  RUBBER  *  ASBESTOS  AN  D  OTHER  MATERIALS 


NEED  A  QUICK  DEPENDABLE 
SOURCE  FOR  SPECIFICATION 
PARTS  IN 


The  experience  of  producers  of  hundreds  of 
electrical  and  electronic  ^devices  can  be  summed 
up  quickly:  "0»  parts  from  phenol  fibre  and 
vulcanized  fibre,  Precision  'Fabricators  meet 
specified  tolerances,  and  meet  specified  delivery 
dates” 

Precision  Fabricators,  Inc.,  solicits  the  oppor¬ 
tunity  of  looking  over  your  blueprints.  We  think 
we  can  save  you  money  and  save  you  time  on 
vulcanized  fibre,  phenol  fibre  and  glass-bonded 
mica  parts  cut,  milled,  drilled,  threaded, 
grooved,  turned,  surfaced,  polished  or  engraved 
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'iOHTSTATlONS 


It  made  them  stay  in  ’21 


it  tells  ^em  to  scram  today 


On  March  4,  1921,  over  100,000 
persons  assembled  in  the  Capitol 
Plaza  at  Washington  clearly  heard 
President  Harding's  inaugural  ad¬ 
dress —  thanks  to  Western  Electric 
public  address  equipment. 

Today,  Western  Electric  battle  an¬ 
nouncing  equipment  delivers  com¬ 
mands  instantly  on  aircraft  carriers 
and  flying  fields — saves  precious 
seconds  in  getting  planes  into  the  air. 


Our  work  on  many  kinds  of  mil 
tary  communications  equipment : 
adding  steadily  to  the  special I/r 
knowledge  which  has  made  W <  r 
Electric  the  leader  in  sound-tran 
mission  apparatus.  Tomorrow,  thi 
new  knowledge  will  be  applied  ii 
peacetime  products. 


PEACETIME 

SOUND-TRANSMISSION  PRODUCTS 
BY  WESTERN  ELEGRIC  INCLUDE: 


Bell  Telephones,  switchboards 
and  cables broadcasting  ap¬ 
paratus — aviation,  marine  and 
police  radio  telephones — public 
address  systems — sound  pic¬ 
ture  equipment — aids  for  the 
hard  of  hearing — audiometers 
for  testing  hearing  —  sound 
measuring  equipment. 


Buy  War  Bonds  regularly— all  you 
—from  novo  till  Victory! 


Western  Electric 


ARSENAL  OF  COMMUNICATIONS  EQUIPMENT 
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^  mimMESBimES  yo(/E 
iOC4l  ECA  7t/8E  DfSrk/SmOE 
OFFBis  mwMy 


2.  Supply  of  Stocks 

He’s  right  around  the 
corner;  check  with  him 
first  for  items  you  need 
to  fill  on  a  rush  priority 
basis. 


I.Technical  “Know  how” 

He  started  in  Electronics 
on  the  ground  floor  .  .  . 
with  radio.  His  advice 
and  recommendations 
about  circuits,  tubes,  and 
other  electronic  compo¬ 
nents  are  valuable  to  you. 


4.  Intelligent  Expediting 

He’s  an  old  hand  at  tack¬ 
ling  tough  jobs.  That's 
his  business. 

\^hen  you're  in  a  jam, 
you’ll  find  him  well  qual¬ 
ified  to  act  as  your  ex¬ 
pediting  specialist. 


CP 
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^PHENou. 


Th*  purity  BMtur  for  totting  distillod  wertor 
and  tho  glass  dip  conductiTity  coil,  prod¬ 
ucts  of  tho  Bomstoad  Still  &  Storilisor  Co.. 
Inc.  of  Boston 


and  would  close  if  the  bridge  were 
thrown  off  balance  in  the  other.  The 
frequency  doubling  arrangement 
eliminates  this  difficulty  and  at  the 
same  time  retains  the  inherent  sim¬ 
plicity  of  a  completely  a-c  operated 
instrument. 

The  conductivity  scale  of  the  meter 
is  calibrated  from  0  to  15  parts  per 
million  and  can  be  read  to  0.25  ppm 
in  the  range  from  0  to  5.  The  tem¬ 
perature  correction  scale  has  a  range 
from  64  to  190  deg.  F. 


future  of  Hie  e^N^ironics  ,  .  r 

New  and  unusual  types 
—new  and  more  eHic|sfififitrlng  gfw- 
tems  for  high  frequency '<^l(lA^sits— new 
and  improved  applications  tor 
rene  and  other  plastic  insulamns— 
these  and  many' other  products  of  Am* 
phenol  research  will  set  new  stand^^ 
of  performance,  economy,  and  serpde 
in  postwar  indu^fy. 

Now,  for  electrical  wa^  Equipment- 
later,  for  peacetime  applications— you  can 
depend  upon  Amphenol  gimlity;' 


HELMET  FOR  ANTENNA 


Adjusting  a  "Raider"  radio  receiTor  used 
by  paratroopers  and  raiders  to  receiye 
orders  in  action.  The  helmet  acts  os  the 
antenna  and  also  contoins  fabric  cups  that 
enclose  the  earphones.  The  receiverr  o 
development  of  Emerson  Radio  &  Phono¬ 
graph  Corp.,  is  mounted  with  its  battery 
in  the  chest  pack 


\ 


SEARCHLIGHT  SECTION 


WANTED 

SENIOR  ENGINEER 

j  with  at  least  seven  years  industrial  experience  in  important  electronic 
research  and  development  work.  Capable  of  executing  important 
assignments  from  development  to  finished  products. 

JUNIOR  ENGINEERS 

with  sound  educational  background  and  at  least  one  year's  experience 
in  factory  or  engineering  departments. 

These  positions  offer  unusually  good  permanent  opportunities — ^top 
compensation  commensurate  with  qualifications— congenial,  progres¬ 
sive  organization  with  new  and  one  of  the  best  equipped  laboratory 
and  factory  facilities  in  the  industry.  Interesting  work  on  most  ad¬ 
vanced  type  of  military  communication  equipment  now  and  broad  field 
of  quality  radio-phonograph  and  industrial  electronics  after  V-Day. 
Please  write  detailed  qualifications,  including  availability,  if  not  occu¬ 
pied  to  full  extent  of  ability  in  war  work,  to— 

THE  MAGNAVOX 
COMPANY 

FORT  WAYNE,  INDIANA 


An  Exeepfionally  ^ 

Attractive  Opening  ^ 

for  an  ^ 

Electronic  Engineer  < 

A  CMitrAl  Obko  m»nufarturer,  now  doing  100%  war  ^ 
production  in  their  regular  line  and  a  leader  in  ^ 
their  field,  hai  a  permanent  poaitlon,  affording 
excellent  opportunity,  for  a  practical,  experienced 
electronic  engineer  with  a  general  knowledge  of 
manufacturing  operatlone  and  an  Interest  in  the  . 
broad  aspect  of  product  derelopment.  Though  not  ^ 
imperative,  .sufflclent  experience  for  seasoned  Judg-  4 
ment  and  analytical,  market-wise  keenness  la  ^ 
preferred.  Should  be  exempt  if  of  draft  age.  Send  ^ 
photograph  and  outline  qualifications  fully  in  first  ^ 
letter.  Also  give  some  indication  of  salary  expected.  ' 
Applieation  held  in  strict  confidence. 

P-581,  Electronics 

520  N.  Michigan  Ave.,  Chicago  11,  III. 


We 


ARE  LOOKING 


HELP  WANTED 

ELECTRONIC  ENGINEERS 
MECHANICAL  ENGINEERS 
METALLURGICAL  ENGINEERS 
with 

Knowlcdgt  of  Eloctronics 
Liconsod  Radio  Operators 
to  work  with  a 
Modern  Television  Concern 
presently  devoting 
100%  of  its  efforts  to 
National  Defense 

Allen  B.  Dn  Mont  Laboratories,  lac. 

2  Main  Ave.,  Pasta<c.  N.  J. 


FOR  A  FEW  MEN 

There  are  only  a  few  of  the  sort  we  want. 
They’re  enuneers  ...  men  with  a  solid, 
expert  background  in  electronic  design 
.  .  men  who  aren’t  hidebound  in  their 

thinking. 

We  offer  them  an  unlimited  future  in  a 
new  scientific  industry  now  working  at  full 
capacity  on  military  devices.  We  want 
their  expert  talents  to  help  us  explore  even 
further^  the  peacetime  possibilities  of  this 
new  science. 

It’s  a  big  job.  It  needs  big  men.  If  you 
think  we’re  talking  to  you,  write  us  vour 
whole  story  and  enclose  a  photo.  Please 
don’t  phone  or  call  until  an  appointment 
has  been  set  up  for  you. 

Chairman,  Opfi-onics  Davalopmenf 

BELL  &  HOWELL  CO. 

7105  McCormick  Rood 
Chicago  45.  Illlsois 


WANTED 

I  ENGINEERS— ELECTRICAL 

with  oxporionco  on  small  motor-drivon 
I  oppIioBcos  or  amall  motors 

I 

I  Exporionco  in  oloctronica  oa  applied  to 
I  small  industrial  occossorios. 

Excollont  opportunity  to  Join  growing 
!  organisation  doing  ossential  war  work  in 
I  aircraft  and  having  good  postwar  pros- 
pocts. 

I  Location  northom  Ohio. 

I  Cortiiicato  oi  availability  roquirod. 

I  Our  omployoos  know  about  this  advortiso- 
I  monl. 

I  P-576,  Electronics 

I  520  No.  Michigan  Ave.,  Chicago  11,  III. 

MnillllHIlItttHMHIIIIIIMtdKdllllMIMnMtMMKIIIIMIMMMlIMKMMIIMIIMMIMIMIIIIII 


ELECTRONICS  —  December  1943 


WANTED 

ENGINEERING  TALENT 

For  Oitstsadiig  Opportnities 

A  well  •  organized,  amply  •  financed 
manufacturing  corporation  located  in 
Eastern  Massachusetts  has  a  number 
of  permanent  engineering  positions 
affording  excellent  opportunities  for 
top-notch  engineers.  To  the  right  men, 
we  ore  prepared  to  offer  on  almost 
unlimited  future.  Salary  Is  good,  and 
depends  entirely  on  the  individual  and 
his  experience.  Here's  what  we  want . . . 

MECHANICAL  AND  ELECTRICAL 
DEVELOPMENT  ENBINEERS 

Three  or  four  men  experienced  in  develop¬ 
ment  and  engineering  oi  electrical  appa¬ 
ratus.  They'll  work  in  our  enginee^g  and 
development  laboratory,  ond  wM  ho^ 
pretty  mucb  oi  a  tree  bond  in  tbeir  work. 


have  first  consideration,  but  when  these 
ore  completed  an  extensive  program  of 
developments  for  commerciol  applications 
will  be  carried  on  continuously. 

These  jobs  are  not  temporary,  bat  defi¬ 
nitely  permanent  positions.  Engineers, 
with  an  eye  to  the  future,  may  find  one  of 
these  positions  Just  what  they're  looking 
for. 

Please  give  a  full  resume  oi  education,  ex¬ 
perience.  cmd  dote  available.  All  replies 
will  be  held  strictly  coniidential. 

P-577,  Electronics 
330  W.  42nd  St..  New  York  18,  N.  Y. 


POST-WAR  i 
ENGINEERS  I 

1  Elertriral 

t  3Me^hanic€Mt 

NEEDED  NOW 

•  WANTED  as  assistants  to  Chief 
Engineer  of  long-established,  interna¬ 
tional  organization. 

The  right  men,  with  either  or  both 
electrical  and  mechanical  engineering 
and  design  experience  and  demon¬ 
strated  creative  ability  in  the  develop¬ 
ment  of  machine  products  for  indus¬ 
try,  will  command  good  salaries.  f 

The  positions  are  with  an  alert  and  | 
progressive  manufacturer  now  engaged  | 
in  vital  war  work  and  long  rei  ognized  | 
as  a  peacetime  leader  in  its  held. 

Congenial  working  conditions  in  a 
pleasant  community  forty  miles  from 
Chicago.  Send  us  your  complete  back¬ 
ground;  we  will  hold  it  in  strictest  1 

confidence.  { 

i 

P-586,  Electronics 

520  N.  Michigan  Ave.,  Chicago  11.  IH. 
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ArcOnTheJobToGetThem 

OVER  TH£  SPOT 
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Ahbott  Instrument,  Inc. .  270' 
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Acme  Electric  &  Blfg.  Co .  303 
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Winco  Dynamofon  are  aU 
ways  ready  to  "dish  it  out" 
whether  in  the  numbing 
cold  of  the  stratosphere  or 
in  the  flaming  desert  heat. 
Right  on  the  job— constant 
and  reliable— they  supply 
power  that  will  keep  your 
communications  clear  and 
intelligible. 

Simple  or  complex,  what¬ 
ever  your  specifications,  we 
believe  Winco  will  meet 
them.  Already  our  engineers 
have  done  marvels  in  light¬ 
ening  weight,  increasing 
efficiency  and  eliminating 
hash.  They  are  at  your  ser¬ 
vice  for  new  or  special  de¬ 
signs.  Simply  write  or  wire 
us.  No  obligation,  of  course. 
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KEEP  BUYING  MORE 
AND  MORE  WAR  BONDS 


DAVEN  attenuators  have  successfully  served  the  leaders  in  the  broadcast,  sound 
picture,  television  and  electrical  fields  for  many  years.  They  are  preferred  compo¬ 
nents  because  precise  and  absolute  control  is  provided.  Now,  new  industrial 
electronic  applications  .  .  .  many  currently  used  and  others  being  developed  for 
postwar  . . .  widen  the  horizons  of  control.  Here,  too,  DAVEN  attenuators  may  be 
depended  upon  for  accuracy,  efficiency,  durability. 


THE  DAVEN  COMPANY 


191  CENTRAL  AVENUE 


NEWARK  4.  NEW  JERSEY 


horizons  of  CONTROL 
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ftve  UsTubesThat 
Last  LoikierL  Is  The  Cry 


AND  RCA  ENGINEERS  ARE  DOING  IT' 


R  F  »nd  A  f  Powtr- 
Amplitier  Oscillatar 
Mtdulater 
$120 

■i 

4!  . 


1  828' 


Beam  Powir  Any^tifiar 
SI  7.50 
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